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thee little incouragement to 

buy or to read it, and it 
was purpofely fo given. If it per- 
forms but as much as the Title pro- 
mifeth, thou art not deceived’; if 
more, thon art advantaged. 

The SubjeE a feemingly trivzal, 
and {uitable to the Title; yet it 
bath exercifed the Wits and Pens of 
many Learned men, and makes way 
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The Publither 


to Natural Difcoveries, and confe- 
gitences of greater importance; at the. 
worft it may be an innocent Diver- 
tifement , and poffzbly delightful to 
thofe that are pleafed with Specula- 
tions and Experiments of this. na- 
ture. 

[be Experiments therein are fome 
new, fome vulgar and common, and 
fome borrowed from thofe Excellent 
perfons ; whout , thorgh the Author 
highly bonours for their Learning 
and InduStry, yet in fome things dif- 

ents from them in their Solutions 
and Concluftons from thofe Experi- 
ments that they have moft 1ngeni- 
onfly found out and delivered. 

The Author pretends not to an 
equality of -Learning to thofe frou 


whouthe thus diffeats , much lefs to 


Iafallibility 5 there may poffibly bap-. | 
per | 


To the Reader. 


pen want of Exatinels in his Tryalt, 
there may be imperfe and miftaken 
Computations, The Diagranis though 
but few, yet rude. The Refolutions 
and Conclufions may either be imper- 
fe&t, or uot fo clearly or ewidently ex- 
preffed, and inferred, or deduced. 
But be that confiders. the intri- 
cacy of this Inquiry , the vartous 
complications of Caufés and E fects, 


and Appearances that occur therein ; 


the great difficulty of aryiving tp. 


exadine/s inthe Experiments theue- 
felves, will rectify or eafily excufe 
[uch miftakes or inadvertencies , if 


any fuch occur in thefe Papers. 


If tbe Inquiry bath not attained 
its full complement and perfe&tionia 
thefe Papers, yet the. Autbor hath 


obtained bis End therein > vantely, to 


give. bints and occaftons to Ingenious 


pera 
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The Publither Oc. 


perfons to make farther and better { 
Difcoveries, and to veChifie (if there }, = 
be occafton) the iiftakes of thefe or | On 
other mens Solutions ; and to give) |) | 
alittle warning to men of Wit and Ney 
Parts, not to be too bafty or pofitive | 
in exterminating the Ariftotelian || 
Philofopby , and entertaining new || 
hypotheles, ‘till they bave fully and || ™ 
maturely confidered, and well looked |) 
about them. The Author's Name i |\ 
not prefixed, for it would be of {mall 
advantage or ufe : and bet thereby | 
ibe fitter to bear the correction of bis | 
Errors, and to retrack them with 
more eafe, and lefs obfervation, if a- 
ay fuch {ball occur to bis difcover or 
tend oa therefore Hi left the 
Book it felf, and the matters therein 
delivered, to bear their own burtben, 
and to fland or fall as they deferve! 
OssER 


Obfervations touching the Torri- 
cellian. Experiment, and the 


Weight and § pring of Air. 


| CHAP, I, Ge 
The Introduttion, containing the order of 
+. the enfuing Enquiries. 


ey en Mong the many Experi- 


RYN =» ments of latter Ages,there 
Tay \o7 hath been invented that 
WleapN@ Engine that commonly 


goes under the name of 


# Experiment , which is 
but this: A Glafs:Tube of three foot 
or more long, clofed at one end, and 
then filled with Mercury or Quick- 
filver, and then the open end ftopped 
with the. finger , and inverted into.a 
vellel of reftagnant Mercury , and 
whenthe end is fufficiently immerfed, 
then the finger nimbly removed, {o that 
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5 MOblerbations touching the 
no Air getin, the Mercury will {ubfide 
inthe Tube to the height of 29 Inches, 
and half an inch, or nearthereabout ; 
but infallibly between 27 and 30 Inches, 
leaving the refidue of the upper end of 
the Tube emptied of the Mercury. 
This Experiment, and the folution of 
it, hath exercifed the Tryals and Wits, 
and Invention of very many excellent 
Perfons, fuch'as were Helmont, Gaffen- 
‘dis, Kircherus, Shottusy Dr. Carleton 
Mr. Hobbs, Mr. Sinelere, Monfieur Pec- 
guett , Monfieur Pafcall , Magnanus , 
Mr. Boyle, Lins, Howeratusy* Fabri, and 
divers others 7 who though men of | 
‘reat Learning and Induftry, “have run — 
Gnto feveral Parties, and siven Soluti-. 
ons , and raifed Conclufions from it, | 
extreamly: contradictory the one to che | 
‘other. | ger ; 
And although this feems but.a very 
trifling and ludicrous Experiment, yet | 
alinott all diffenting Parties have made | 
ix to fuffragate to their feveral precon-| 
cétned Seiitiments, and Perfwations, | 
and that in Philofophical Points of as] 
‘sreat moment! and importance per-| 
| chance} 
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Torricelian Cepertmerit. 3 
ehance as-moft be to be found in .na- 
tural Inquiries. . Some from hence con- 
firm themfelves in their Perfwafion, 
that there are both interfperfed and 
coacervated Vacuities or Spaces, empty 
of any corporeal fubftance in the Uni- 
verle; others again as confidently con- 
eluding the untruth of that Opinion, 
and that from the fame Experiment. 
Others again from hence confirming 
themfelves in the Cartefian fuppofiti- 
on of his Triz Principia, and elpecially 
of that Adateria subtilis, which*eannot 
be-excluded from pervading the moft 
contumacious.and folid body: Others 
attributing the fame Power tothe more 
fubtil parts of the aerial confiftence ; 
fome from hence concluding an actual 
preflure.and gravitation of the Air up- 
on all fubjected bodies, and that there- 
by the Mercury is fulteined by way of 
Preflure,and Trufion,and Counterpoys, 
and have. {ubftituted thereupon as an 
undoubted Hypothefis, a world of admi- 
rable confequences in’ natural appea- 


.fanees, not only in the greater World, 
but alfo in the lefler World ‘the humane : 


B 2 {tructure, 
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Hbflervations touching the 
firu@ure. Orhersagain have hereupon 
maintained their opinion of Attraction 
as the neceflary effect of Tenfion, and 
refolve this fulpenfion of the Mercury 
unto the force of attraction and {uction, 
occafioned by that Catholick Law of 
Nature for prefervation of the conti- 
nuity of the Univerfe, and all its parts, 
and the Fuge Vacu, and areno way fatif- 
fed with that confidence that decryes 
it. s 

From this diverfity of ,Judgments of 
Learned men, we may learn, firft, how 
little itis in natural Effects that we re- 
ally and truly know and underftand, 
when fo trivial an Experiment that we 
have fo eafie an accefs unto, and handle 
with our hands, and perceive by our 
fight its motion, W hich yet fo gravels,or 
at leaft divides men of great Parts, J udg- 
ment, Learning and Experience. 2. 
How ftrangely partial menare to thofe 
Sentiments that they have once enter- 
tained, and perchance taken mach pains 


to mould and fafhion, or have even 
publickly engaged unto or for; whereby | 
it comes to pals that men are not ‘wil- 


Be thy 


Torricelian Cypertinent, 5 
ling impartially to confider what 
makes again{ft their opinion, and 
frame athoufand imaginations to evade 
the ftrength of the oppofite reafons, and 
toconftrue all appearances (as melan- 
cholick perfons-do the found of Bells ) 
to fpeak what they fancy, And poffi- 
bly all: the oppofite Opinators in this 
bufinefs are under the like partiality and 
unindifferency. | 

There ts a great odds between a Mat- 
ter propounded only as an Hypothefis , 
and propounded as areal truth. -In the 
former there is nothing more required 
than a true underftanding of the Phe- 
nomena, and a ready Wit to contrive 
fome Model, and ‘o drefs it up fo hands 
fomly, that it may anfwer the Phexo- 
mena, andto fit up fuch expedients as 
may meet with and {top the Leaks that 
otherwife would happen in the Hypo- 
thefis: And fuch a man tells us not 
fo much what the truth of Nature 
is, as what he thinks he could have 
made it, if he had had the handling 
of it; fuch may be the Syftemes of 
Ptolomy, Copernicus, and .Tycho Brahe, 
a3 ~ which 
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6 Dbferbations touching the 
which cannot be poffibly all ‘true, 
though poffibly they may be all falfe. 
And yet every of them, is fo fitted and 
accommodated by the Wit, Invention , 
and Induftry of the Authors, that they 
folye the Phenomena very near equally: 
And thus if Fremember aright des Cartes 
fairly propounds his tria Principta’s, and | 
fome other parts of his New Philofo- — 
phy. | ee 
Butto propound a thing as really a 
eruth in Nature, is another kind of bu- 
fine(s, and requires not fo much a: dex- 
rrous Invention, but an impartial in- 
{pection into the things themfelves, ‘and 
examination how all things ftand one 
awith another, as we truely find them, 
and not as we mind to make them: 
For the Laws of Nature are {table, and — 
ferled, and regular,and not like the Laws | 
of Men, or the fufhions of our Cloaths, | 
mutable, according to new Modes, or | 
devices of Fancy. — 
Therefore the bare accommodation | 
‘of Hypothefes to the Solution of tlie | 
molt obvious Phenomena is not always | 
the meafure of its truth, for that may | 
pea be | 
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be but the produ& of Invention and 
Wit. For itisapparent , that though 


it is impoffible that all the varying Soe 


lutions of this trifling Experiment can 
be all true, yet they are all fo drefled and 
pieced up, that they do folve the mott 
obvious Phenomena inthis Experiment; 
well near equally each with other... = 
But onthe other fide, if any Phene- 


~ mena happen cieerly either in this ofany 


other inftance, that do crofs and thwart 


that which is taken upas a neceflary 


poftulatum in. any of ‘thele Solutions ; 
it isif not anundeniable, yet a great 
and pofliblya clear demonftration, that 
the Hypothefis its ‘felf is falfe, and ill 
Founded, elpecially if it be the great 
Bafis upon . which fuch’ Hypothetis is 
bottomed.and byfilt. : 


And if the foundation of a Hypothe- 


_ fis, or the general poftwlatwm upon which 


it is bottomed, be falfe, or only imagi- 
nary, although the Inferences and Con- 
clufions made upon fuch a Bafis be de- 
duced with all the finenefs and fubtilty 
imaginable,and fuch(as were the poffula- 
(um Xt felf true,upon whichthey are bot- 
: B 4 tomed 
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8 MDblerbations touching the 
tomed) would be as neceflary. and 
confequential, as the Demonftrati- 
ons of Euclide, yet the whole fabrique 
will fail when it comes totryal, and be- 
come like the Aftrological Predictions 
Calculated with Art enough upon a 
falfe Ephemerides. 

I that come after the Labours and 
Scrutinies of fo many Excellent Men 
that have gone before me upon this 
Subject, cannot promife my felf or others 
that I fhall fay much in this Matter that 
hath not been faid before, and the ne- 
ceffity\cf a free Difcourle requires that 
I thould take in fomewhat of other mens 
Labours. ButIfhall avoid, as much as 
Ican, the imputation of a Plagiary, by 
mentioning the Authors as I have oc- 
cafion: But yet, though fomewhat that 
T fhall fay hath been {aid before , -efpeci- 
ally by Linus, and Fabri, yet fomewhat 
will be new, . although the’ moft I 
fhall do herein will be to make the Me- 
thodand manner of Explication of it 
as much my ownasI can, which I fhall 
do in this order. 


Firft, I fhall explain forme Termes | 


which 


ih 


Th 
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» which I (hall have occafion to ufe , that 


fol may write intelligibly according to 
thatfenfe Igave my words, though it 
may be poffibly not-according to. the 
fenfe wherein others have ufed them: 
Secondly ,.as preliminary to what I 
fhall fay touching this Experiment, I 
thall fet down fome Statical Obfervati- 
ons. that may be ufeful to me upon 
this inquiry , not that I fhall ingage my 
felf in the whole Theory of Statical 
Principles and conclufions ; this hath 
been done already by thofe worthy Per- 
fons that: have ex profeffo handled: this 
Subject, as Archimedes, Steving, Mr. Boyl, 


-and others, but only fhall glean up 


fome general Obfervations therein ne- 
ceflary to this inquiry. 

Thirdly, I fhall fet down, what it 1s 
not, that may be fuppofed in the fpace 


derelicted by the Mercury, namely; itis ° 


not Nothing, nor Ayre, nor £ther, nor 
any Body that comes from without. 
Fourthly, I thall fet down what I 
think it is that poflefleth the place de- 
relic by the Mercury. 
Fifthly, I fhall fer down what I think 


1S 
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ro 6Dbferbations touching the 
isnot the caule that fulpends the Cylin- 
der of Mercury, in the Tube to that 
Altitude of 29 Inches, or thereabouts ; 
namely, not the Gravitation or preffure 
ofthe impending Ayr, nor its Ela- 
{tricity. 

Sixth, I fhall fer down what I think 
is the caufe, that fufpends the column of 
Mercury. from fubfiding inthe Tube be- — 
low Twenty nine Inches,or thereabouts. 

Seventhly, I thall fet down thofe ‘ob- 
jections, that feem of the greateft force 
again{t the laft fuppofition. 

Eighthly, I fhall take a particular ex- | 
amination of fome other Experiments, 
as touching the cohefion of Polifhed | 
Marbles, and the sagdeburgh Hemi- | 
fphere, andthe rifling of Water inthe | 
common Pumps. | 

And this Order I fhall as near as I. 
can obferveinthe enfuing Chapters. 


Torricelian Experiment. 
CHAP. IL 


TheExplication of fome Terms, that may 
be of ule tn the followinz Inquiry. 


Irft, I thall obferve the difference 
between the fpecifical or intrin- 


_fique Weight of a heavy Body, and the 


extrinfique Weight or ponds mols, 

For inftance, a pound.of Mercury, 
and a hundred pound of Mercury, have 
the fame intrinfique Weight ;\ but yet 
not the fame extrinfique» Weight: A 
pound of Water and a pound of Mer- 


‘eury have the fame extrinfique Weight, 


for each quantity weighs: but a pound, 


‘but they have notthe fame intrinfique 


Weight, for quantity for quantity, Mer- 
cury 1s heavierthen Water. 

Thofe Bodies are faid to have the 
fame {pecifical or intrinfique Weight , 
when the fame bulk or quantity: coun- 
terpoifeth equally the other; and thofe 


Bodies are taid to differ in antrinfique - 


Weight, where a greater quantity of 
the one is required to Equiponderate a 
. lefs 
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12 Mblerbations touching the 
lefs quantity of the other; as for in- 
ftance, a Cylinder of Mercury, of an 
Inch long, and half an Inch Diameter, 
counterpoifeth a Cylinder of Water of 
the fame Diameter and 13 Inches 3 or 
14. Inches long, or thereabouts. But 
although a Body {pécifically or intrin- 
fically lighter than another, may in 
fome cafes have the advantage in point | 
of {peed in motion of aBody of equal. | 
extrinfical Weight, becaufe it takes up 
lefsroom, and {o meets with lefs refi- 
ftance in the medium, yet upon the 
Scale they equally counterpoife each 
otlier. cra | 
But again , there is this difference be- | 
tween them ; a Body of a greater intrin- | 
fique or {pecificalGravity of an equal ex- | 
 trinfiqueWeight, with a Body of lefs in- | 
trinfique weight, will fometimes equally | 
pre(supon a Fluid Body, upon its Super- | 
ficies, but will prefs more than the ligh- | 
ter, when both have the advantage to | 
get below the Superficies ; for inftance, 
-Takea pound of Lead, and a pound) 
‘of Wood, whether lighter or heavier) 
chan a quantity of Water equal to it ,) 
% lay 


} 


Torricelian Crpertinent, 13 
lay them each upon a peece of Cork 


| that will fupport them in the Water; 


the pound of Lead, and the pound of 
Cork will both fwim upon the Water. 

But if the Cork be taken away , the 
Led will fink, andthe Wood will fwim 
if lighter than a dike quantity of Wa- 
ter, and if heavier than the like quan- 
tity it will fink, but not fo faft as the 
Led. 

2. There isa difference between an 
intrinfique Weight , and an ‘accidental 
Weight, which may be various; as for 
inftance: 

In refpect of the pofition of the one 


} andthe other: Water and Water are 


both intinfically of the fame Weight , 
yet if Water be ina Tube, open at both 
ends, and be ftopt with the Finger at the 


_ kower end, and then when contiguous 


to the Water ina Veflel, the lower end 
itis opened, allthe Water in the Tube 
will fubfide to an equal Superficies with 
the Water in the Veflel, ‘becaufe its 
higher pofition gives it an accidental 
Weight more than that in the Veflel. 
Soagain, Ayrand Ayr havethefame 
: Weight, 
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14 Dbferbations touching the 
Weight,though it be hardly meafurable: 
but if Ayr be-comprefled as ina Wind- 
gun, it gains an accidental Gravity:by | 
its Compreffion of parts more than the | 
commonAyr. > . i 
~ 3, ‘There is a difference in Terms | 
between Gravitation, -and preflure: of 
heavy Bodies; for inftance , A Tube | 
{topt at the upper end, and driven down | 
ina Veflel of Water forcibly, the pref | 
fure of the Water upon the Ayr in the } 
Tube, * will contract the Ayr as much | 
as it can (fuppofe it an Inch) and the reft 
of the Ayr in the Tube will. prefs | 
upon the, Water , becaufe it will not’ 
yield -more to, the Water; this is. pro- 
perly Preflure in the Ayr upongtheW a- |} 
ter, and,of .the Water upwards upon| 
the Ayr; yet neither are properly Gra- 
vitation, though poffibly, I may infome } ¢ 
paflages ufethe words promilcuoully. 
4. There is a difference between 
Gravitation..ad motam,..which I call} y 
fometime, ‘fenfible or. ‘perceptible Gra- } jy 
vitation,. and. Gravitation ad pondus,} \\ 
which I /gmetimes call real. or infenfibles 
or Phyfical Gravitation: Forinftance , 
If 
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«Ifa cubical Veffel of Water contain 


56 pound weight of Water, anda piece 
of Cork, or parcel of Oyl of two pound 
weight be placed. upon the top of the 
Water, it will not fenfibly gravitate, 
but will bé born up by the upper Su- 
pefficies of the Water, whereunto the 
lower Superficies of the Cork or Oy! 
will be contiguous, becaufe being fpe- 
cifically or intrinfecally lighter than 


| Water, it is fuftained by it, and makes 


no motion in the fybjected Water. 

( Fg.1-) But yet it is plain that in 
concretien with the water, the whole 
weighs 58 pound, whereas before the 
water alone weighed but 56 pound ; fo 
that here is a gravitation 4d pondus ad- 
ded hereunto zx ‘covcreto to the water. 


-| But let us fuppofe that the Veflel .4, B, 


C, D, be filled with water unto the tu- 
perficies C, D; and thetube £, open at 
both ends be immerfed into: the water, 
and then a quantity of oyl,that 1s lighter 
{pecifically than water, be poured ‘upon 
the fuperficies of the water; this will 


raile the water into: the tube E, above 


the common fuperficies of the water, to 
| : fuch 
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16 Dblerbations crouching the 

fuch a proportion of height in the Tube 
as will countervail the weight of alike 
Cylinder of Oyl, which will be forhe- 
what near tothe {uperficies of the Oyl, 
becaufe the water at G, 1s not equally 
prefled with the reft of the fuperficies 
of the water by the incumbent Oyl, 
The difparity of the. preflure caufing 
motion or elevation of the water in the 
part not equally preiled , {fo it is gra- 
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vitatio ad motum, and not fimply.ad pox-_ 


dws, So if upon.a vellel of water there J) 


be placed a Body {pecifically heavier | 


than water, but not exa@ly commen- | 


furate to its fuperficies; here is grave- 


tatio ad motum, aS wellas ad pondus , for 
the body finking’ into the water mult | 
needs raife up as much water as the | 
fpace it felf rakes in fubfiding intothe | 


vellel of water. 
And upon the fame account it is, if 


the fubfiding body be:a Fluid, as er- 
cxry, it will by finking into the water | 


drive up as much wateras the room it) 


takes, andio makethe fuperficies high- | 
er; fothat an unequal preflure of any) 
Fluid: muft neceffarily make a motion | 

upwards 
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Torricelian € epertinent. 17 
upwards of the parts of it, and thereby 
raile the fuperficies by fo much in bulk 
of water as will countervail the room 


that the immerfed body takes up in the 


water. And this and the like I call 
fenfible gravitation, or gravitation ad 
HOU. | . | 

5. There is a difference between Pow: 
dus,and Potentia,and this is well enough 
evidenced. in the inftance of the Oyl 
and Water above given: The oyl gra: 
vitates upon all the fuperficies of the 
water, except that fubjected to the ori- 
fice of the Tube E there is the pordys of 
the oyl and the waterdriving up, and 
fuftaining. the water in the Tube to 
that height that equiponderates a like 


| column of oy! there is the Potentia, 


Mr. Sz#elere and others, that contend 


| for the Solution. of the-Torriceliian Ex: 
| periment by the Gravitation of the 


Ayr, apply this difference unto two in- 
ances, which poffibly in the event 
Of their Examination will» appear 


otherwife; namely: 1. ‘Thatthe Aye 


equally prefling the. reftagnated Mer- 
cury in all places thereof, but that 
C which 
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18 Dbfervations touching the 
which is dire@tly under the columa of 
the fufpended Mercury , and thereby 

Equiponderating a column of Mercury 

only of 29 Inches; and no more, keeps 

it fafpendéd at that height by the Equi- 

pondium of both, there is the Gravita- 
tion of the column of Mercury,which is 
the poxdus, and the Impending column 
of Ayr, whichis the petentra fuftinens 
that Counterpoyleth that povdus. I 
fhall have occafion to ufe this difference 
of pondus and poteatia, in relation to this 
Experiment alfo, butin a different way. 
2. Theother inftance, to which he ap- 
plies this difference, isin all Fluids, 
whether Ayr, Water, Mercury, or any 
elfe: Namely, if a Body be in any 
depth of Water ; fuppofe above it were 
50 foot of Water, and below it two, 
three, or four Foot of Water, or more, 


fubjacent to the lower Bafeof the Body. . | 


The upper column of Water is fuppo- 
fed to pres downwards, per modim pon- 


deris, upon the upper Superficies of the § 
Body, and the lower column of Water, | 
contiguous to the lower Superficies of | 
the Body, is {uppofed to prels upwards, § 

per | 


= 


== 
Ps 


| 
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per modum potentia, And he fuppoferh 
that the preflure of the potentia up- 
wards, is alwayes equal to the preffing 
of the ponds downward: Thisis a fup- 
pofition fitted iain for the ac- 
commedating of the Solution of the 
Cohefion of Polifhed Marbles , by the 
Gravitation and potentia of the Ayr, 
prefling upwards and downwards, and 
fome other. inftances, whereunto 
the fingle Gravitation of Ayr down- 
wards will not be fufficient : The proof 
whereof will be confidered hereafter, 

6. Thereisa difference between the 
refiftence or Renitence of a Eluid, and 
the Gravitation or preffure thereof: Tt 
a man ftrikes forcibly with the flat of 
his hand upon the Superficies of the 
Water, he fhall find near as much pain 
as if he {truck upon a Board, although 
the Water doth not counter-moye the 
hand, but réceives and refifts its fadden 
force; the like occurs frequently in 
Ayr: The fierce ftriking of a wand 
through it, bends the wand, and the 
fierce Collifian of the Bullet againtt ir, 
is not without a refiftence of the Ayr, 
2 though 
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20°) «Dblerbations touching the 
though too weak to encounter it. 

And this Renitence or refiftence , 
without any counter-motion at all by 
the Water, is that which makes the 
Motion. of the fame heavy Body 
through the Water eonfiderably flower 
thanthrough the Ayr; and-the fame 
Weight of Led or Iron, or other heavy 
Body in Water, to weigh lefs upon the 
Scale, than when it is in Ayr » the re- 
tardation of ‘its Motion, and the cor- 
rection of its weight, being the.fame 
effeczof the fame Caufe; namely, the 
refiftence of the Water, greater than 
in the Ayr, without relation to any 
counter-motion, or counter-preflure in 
the W ater it felf. | 

7. There is a difference between 
Rarefaction and Tention, and between 
Condenfation and Compreffion,though 
the effects be much alike in both. 

Rarefaction, (for inftance, of the 
Ayr) is the Extention of its parts, 
commonly by heat, or what 1s equivo- 
lent, the fiery Partacles that it receives , 
whether from the Sun, the 4¢her, ot 
common fire,or otherCalefactive nature, 

Ten- 
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- Tenfion, is when the parts of the Ayr 
are diftended by virtue of fome force 
or power that layes hold of its Ex- 
tremes, asa Lute-itring is under a Ten- 
fion toa greater length , by a confidera- 
ble weight appended to it, only ithath 
this difference,aLute-ftring or the like,is 
not capable of Tenfion in length, but it 
mult have a contraction in thicknefs , 
but Ayras it hatha motion every way, 
foit is capable of Tenfion every way. 
The effects afwel of ‘Tenfion as Rare: 
faction, are thefe, vzz. the fame fub- 
{tance holds thereby a greater and more 
extended {pace. 2. The Body , thus 
either by heat or force, Rarefied or 
Tented beyond its true natural fize and 
{taple, hath a Motion of reftitution, na- 
rurally contracting it felf, and preffing 
inward. 3. The Body thus contra- 


cing it felf, by the Catholick Law of 


Nature , to preferve the continuity of 
the World, layes hold upon the Bodies 
Next adjacent, and conterminous to it, 

and as much as it can draws it inward. 
Again, Condenfation and Compref- 
fien differ in this, that the former. ts 
| C2 commonly 


a 


+. Dbferbations touching the 
commonly made by the Conitipation 
of Cold. the latter, by any other for- 
cible preffure, as in Wind-guns, #oli- 
piles, and the like. 

They both agree in their effects. 
1, That the Ayr Condentfed or Com- 
preffed, takes up lefs room or fpace,than 
itsnatural and due fize. 2. That they 
have each a Motion of reftitution,by ex- 
panding itfelf to its juft fize. 

And this Elatory or Spring, I allow 
tothe Ayr ; namely, of retraction, and 
expanfion, when put out of its natural 
fize or ftaple: But the imaginary pro- 
digious Spring, attributed to the com- 
mon Ayr, as its natural tendency, I take 
to be only invention. 

It ishardto fay to what proportion 
Ayr may be Rarefied or Tenfed , fome 
think to above 70 times its common ex- 
tenfion, orto what degree it may be 
Condenfed or Rarefied ; fome think to 
{even, nine, or ten times, lefs then its 
ordinary confiftences, or more: Quod 
wide apua Morien in prewmaticis, et alts. 

8. Thereisa difference between the 
common Gravitation of a Fluid of 
: any 
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any kind, as itisa heavy Body, and the 
appropriaté Gravitation of it as it is 
a Fluid Body: In refpect of the former , 
it dothas all heavy Bodies, prefs per- 
pendicularly downward towards the 
Centre, But as it is a Fluid Body,. it 
hathan appropriate Gravitation of its 
own, whereby it corrects and allayes 
infome fort , its common Gravitation: 
For inftance , Water in its own confi- 
ftency, hath a lateral Motion, a.Motion 
per declivé, an Horifontal Motion, 
within the compafs of» its own Super- 
ficies; yea,anda Vertical Motion up- 
ward, within the compafs of its own 
Superficies: Asif a Tube full of Ayr, 
ftopt below, be immerfed into Water , 
and then unftopped, the Water will 


heave as freely upward: as it would, 


otherwife downward, till it attain its 
owncommon level or Superficies; and 
futable to its Motion is its Gravitation, 
which is nothing elfe but mots, or-cona- 


‘bus aa motum, 


And befides this appropriate Gravi- 
tationof Fluids, thereis a certain pro- 
per and connatural Texture in Fluids , 
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24 Obierbations touching the 

and efpecially in Ayr, whereby the {fub- 
jected parts do fulpend, and hold up 
confiderably the Superior parts from 
any confiderable Gravitation, fo that 
no Body, or portion of {pace lefs than 
the whole Bafe of the whole Fluid is 
confiderably prefled upon by any iuch 
imaginary Column Commenturated to 
the Bafe of the fubjected Fluid, as hath 
been elfewhere oblerved, and will be 
further Iiluftrated in fome of the 
following Chapters, 

9. There is a common and allowable 
difference beween the pure Ayr, fuch 
as may be in the upper Region, and 
that which is now commonly called 
the Atmofphere. The former is fo 
pure and fubtil, that the greateft pre- 
tenders tothe Ayrs Gravitation that I 
have feen, do not take upon them to 
to determin, that it hath any Weight. 

The Atmofphere, is that portion of. 
the Ayr that isthe common receptacle 
of Vapours, and the Effavze of the 
Earth and Water, whereby it 1s lels 
fubtil than the pure-Ayr. 
 ‘Fhoughfome, out of the confidence 

they 
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! they have of their attaining the suit pro- 
| portion of weight between Water and 
Ayr, and the juit proportion of weight: 


between Mercury and Water, and upon 
the high confidence they have of the 
| jult Eguipondium between 29 Inches? of 
Mercury,anda Column of Atmofphere 
of the fame thicknefs with the Column 
of Mercury, have undertaken,to define 


| the juft height of the Atmofphere,; fome 
determining it to be juft 7000 Fathoms, 


i'fome 7 Miles, yetsthe Doors much 
differ among themfelves in their ac- 
count; fometelling us, they take it to 
ibe 22 Miles high, others 50,4 others 


iI 


-above 100. 


' And theré muft needs be an excee- 
ding ineertainty in this way of Com- 


| puting it. . For firft, Though the juft 


proportion of weight between the 
Quickfilver and Water is eafily and cer- 
| tainly difcovered to be truly as Afer{en- 
| nus, and others, have accounted it , v7z. 
that one Cubick Inch of Mercury will 
| juft counterpoife 13 Cubick Inches and 
2 OF Water, yet the proportion. of 
y 


| 

weight that Ayr bearsto Water , (if it 
| : Di | 7 

/ 


have 
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have any real weight at all,) isnot to bé 
exactly Calculated, whatfoever Expe- 
riments, have been made theréof by 
Mer fennusand others, theformer tel- 
ling us, that the weight of Water to 
Ayr, is as one to about 1300; «the 
others telling us it is as one to 1000, 


or atleaft fome {mall proportion lefs. 9 pun. 


2. Admit the proportion were juftly 


known, yet thole that take their mea- § qr 


fure of the height of the Atmofphere, | 


or Gravitating Ayr, (if any fuch be ) § hi 


by the fuppoled Equipondium , between | 
29 Inches : of thefulpended Mercury ; | 
anda Columa of Ayr commenturate 


in thicknefs to fuch a Mercurial Co- Wig; 


luinn, have bottomed themfelves , as I: 
think, upon a falfe Foundation. 3. But 
if it were true, as they would have it , 
vet even aoe their own principles , it) 
is extremely multaken and convinced, 
by thetr own {uppofitions and. Experi- 
ments, as fhall be obferved in the enfu- 
ing Chapters. 

And thus far to render my felf intelli- 
sible in my expreffions in the future 
Inquiry. 
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oe} » I fhall only add fome Matters that 
pe- will be ufetulas to the point of. Calcu- 


by | lation. 
t+) The weight of Water is various, 
| according to feveral places; stevin 
te} tells us, that in fome parts of Holland , a 
¢0;| Cubique Foot of Water weighs 63 
les | Sind ; as I remember, Mr. Sinclere 
iy! Computes it to 56 pound, and confe- 
nr} fequently, a Cube of Water 6 Inches 
att,| {quare, weighs 7 pounds, and I have 
be), by tryal found, thatit weighs 7 pounds 
yen) wanting two Ounces; but the Stan- 
uy;| dard of 56 pound and 7 pound, ordina- 
inte} rily {utes the proportion of weight of 
Co! thofe two Bodies: Uponiryal, Ihave 
sl} found the proportion very little diffe- 
Bit} ring, vzz. a Cube of 6 Inches fquare of 
city) Water to weigh 7 pound wanting two 
sf} Ounces , and confequently a Cu- 
ined) bical Foot to weigh 55 pound 4 
et} Ounces. 
alt}  Thereadieft way to avoid FraGtions 
and the long procefs of Arithmetical 
elt} Calculations, is by immerfing any re- 
‘wue} gular or other Solid Body into a Veffel 
| fullof Water; and to fave that which 
L is 
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js impelled over by the immerfion of the jf 
Solid Body, to difcover the proportion Avetd 
of weight between fuch a Solid, and a | 1 
Fluid of the fame Moles or Dimenfi- phe 
ons. (Clay, 
The meafure of a Cubique or Square }qusi 
Body, is by Multiplying the one fide jit 
into the other, to find the Area of In- ii 

ches; and by Multiplying the Area by pil, 

the meafure of Inchesin profundity. fk: 


the Area, and Multiplying the Area (of 
Inches) intothenumber of Inches , in 
the depth of the Cylinder: I mention 
thefe Figures, becaufe the moft ordina:| 
ry and ufeful in Hydroltatiques. , 

Mercury is thirteen times and af 
half and fomewhat more heavier than 
the like quantity of Water, as Ihave 
found upon tryal: If it be taken four! 
teen times heavier, it will not be muck 
out-of the way, and avoids Fraétions| 
And therefore upon that computation | 
if a Cube of fix Inches Square @ 
Water weighs feven pound, a lik 
: | Cubi 


| 


| 
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ihe Cube of Mercury will weigh 98 pound . 


ionfAverdupoite, | 
dal The often ufe of Mercury even in 
wiqche Torricellian Experiment, but efpe- 
Icially, wherethere is occafion of  fré- 
are JueNt Superfufion or Infufion of Wa- 
fdser in the operation, will certainly 
(\Intmuch alter its Texture, Weight , and 
Jfe, asl have Experimentally found. 


aa Di . 
5, ) dt is a matter of great difficulty. to 
s bptvoid the immiffion of Ayr in the 


Forricellzan Experiment, which will 


intdy 
dg uch diforder the operations. 
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CHAP. IIL 


Concerning the Gravitation of  Bodyes ; | 
and firft, concerning the Gravitation of 
Fluids, in relation to Eluids of the fame 
kind and conjiftence: And therein alfo,) 
firft of the Gravitation of Water upon 

Water, | 

LL heavy Bodyes have a Phyfieal 
Gravitation belonging to them 5) 

as the natural effeét of that Gravity 5) 

for Gravitation is either Motion, or 

conatus ad motum, which is the natural 

effeé or action of Gravity. | 

And yet although the parts of all§ 
continued Homogeneal heavy Bodies 
participate of the fame common Gray 
vity, that is common to the whok 
continuum. Thofe parts are impeded 
in their actual or fenfible Gravitatior 
one upon another, by the fupport tha 
each inferiour part gives to the fuperi| 
our parts, as the upper parts of a Cub 
of Lead do not actually Gravitate re 
thi 
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Torricelian Eyperiment, 3k 
ithe inferior parts, becaufe the upper are 
‘WMechanically impeded by the lower, 
from their actual Gravitation upon 
them; yet every Atom thereof con- 
tributes to the Gravitation of the 
fi whole upon the Scale. 

| But if the Solid: Body be not all of 
the fame confiftence, but the lower are 
of alighter or more laxe Texture, ot 
confiftence than. the upper’, there the 
| upper parts will not only Phyfically and 
| really , but Mechanically and fenfibly 
14, Gravitate upon the lower, according 
| to the meafure of their excels of weight 
i and folidity above the lower, as if the 
raf Upper part of a concrete Cube confitts 
| of Lead, and the lower parts of Clay, 
in procefs of time, at left the upper will 
| crumble away and decay the lower, 
by their more’ prevalent Gravitation , 
and the imparity of the refiftence and 
| fultentationof thelower, — 

Touching the Gravitation of Fluids 
upon Fluids, of the fame kind and con- 
fiftence, I (hall premife fomething , and 
,frlt, concerning the Gravitation of 
4) Water upon Water, and then of Ayr 

upon Ayr. It 
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32  Dblerbations touching the 

It feems clear, that the uppet 
parts of Water do not actually or 
fenfibly Gravitate or prefs upon the 
lower parts of Water, They do indeed 
Gravitate 2d pondus and Phyfically upon 
the lower, fo as to make the whole hea- 


vier, but they do not Gravitate: 4d mo- 
tum, or fenfibly:) That which per- 


fwades me hereunto is Reafon and Ex- 
perience, or Obfervation. 


(Fig.2.)ForReafon,t alledge,that if the ce i 
upper parts,fuppofe the Cube of Wa- 


ter C fhould Gravitate fenfibly upon D, 
and confequently upon Z, in the Veflet 


of Water 7B, it muft either be by 
difplacing of D and E from their pofit~ 
on, and fo € to fubfide in the place of Dy 
and after in the place of E, or elfe it 
muft be by Comprefling of D into a 
fhallower{pace ; but it can be neither) 


of thefe, and therefore it cannot fenfi- 
bly or ad motuim, Gravitate upon D, and 
confequently upon E. 4 

Asto the firft Propofition, we ean- 
not, that I know of, think of a thirds 
It is true, it hath a Gravitation 24 pon- 
dus , becaufe it adds the weight e a 

ube 
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pet) Cube of .Water to the common weight 
of Of the Water, but as.to any fenfible 
thel) Gravitation, or Gravitation. 2d motum 
ied 


upon 


itis otherwife. 

As tothe minor Propofition , it con 
hel) fifts of two. Parts; 1.-An>Exclufion 
ima, of the difplacing of D: 2. AnExclu- 
§ fion\of its compreffion or contraction 
1B incheight...... | | : 
| 1... It-cannot remove D from the 
fil Place. it holds ,. becaufe the Cube. of 
wy Water Cis of equal weight and folidnefs 
nd) Withthat of .D., and it muft be either 
vel 2 Body intrinfecally or at leaft extrinfe- 
ie Cally heavier than D5 that muft make 
) D give place to it. . : 


If itbe faid that D may get out of 


“2 


ality 
of D : 3 
iii, either fide, and fo give way to the pref- 
ot Lure of Cc, that cannot be., for the Col- 
viet) fatetal or.Tran{verlal Column of either 
(ni) tide, as, ftrongly-comprefleth D as the 
, on) Gubec, -becaufe each fide is not only 
prefling with its lateral preflure againf{t 
ot) the fides of D, But there impends up- 
sind) OMthat lateral Column a Cube or Co: 
oa lumn, of equal height with ¢, and prel- 
jt) feth as hard upon it. 

“Cia D..... 2. Again, 
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44 Dblerbations touching the 


2. Again, if ¢ fhould aétually and Pitt 
fenfibly Gravitate upon D’, and -confe~ jiyard 
quently Cand D upon £, and{oc fhould | alfo ! 
fubfide, that which isdriven up would | itm 


poflels the place of C, and then that 1 cau 
fhould fabGide'again , and’ other fhould — | lita 
fiacceed in it8 place, and fo the Body | mith 
fhould be in’ perpetual Motion, which ther 
isnot only contrary to common Senfe | ince 
and Experience, but to Reafon alfo. I Seco 

3. Again, (which 1s but ‘a °various jj hir: 
Explication of ‘the firtt) inftance ) it 18} Cony 
not poflible for a‘ Body of equal weight |} twp 
(fuch as C isto D) to impel or drive out |) shy 
of its place a Body of the fame equal } ty, ; 
weight, forthe refiftance’ is-as ftrone fi wks 
as the power that fhould) move it, fi\j,iy 
which neceflarily muft give reft , for if 9 in yy 
the Cube D bé driven out df its-place f ip).s 
unto a higher Superficies ,\ it mult be | Lin 
driven up by a greater weight than it } pj, 
felf; otherwile it will never obey it, & tig 
nor yield to it. Lae if be 

Some therefore finding thefe diffe # \s 
culties, have reforted to the fecond part, § }),, 


namely, ‘That the Cube D is compreft § oj. 


into a fhallower confiftence: But this @ bya, 
cannot beneither.: Firt,§ 


| Torricelian Crperiittent. 25 
nd Firlt , if it be compreffed down- 
lt | wards, namely, between C and £, and 
}alfo Bbetween D and the Fund, then 
)) icmuft be compreft narrower alfo, be- 
) caufe for the reafon before given, the 
} lateral preffures againft the fides of D 

i) muft be as effectual as that upon the 
ich) upper Bafe of D, which would make 
clei ftrange work, 

}) Secondly, ‘Though the quality of 
ow Ayr be fach, as it may be capable of 
ti Compreffion , yet Water is utterly 
ttl uncapable of it; if welaya weight of 
oil, a hundred pound upon a Veffel of Wa- 
quill ter, indeed if it do not comprefs the 
onl whole Superficies of the Water entire- 
ith ly, ite-will drive it up where it doth 
i)-not prefs, but if it ftriély cover the 
) whole Superficies of the Water, it will 
) never pre(fé it thallower. | 
i) © Thirdly, It is more evident to Ex 
ii) Perience , that the lower parts of the 

i) Water are not prefled by the upper: 
if) Por firft , If it fhould be fo, a Tube of 
|) Water, fuppole ten Foot long, filled and 
|| clofely topped at both ends, would 

i) break the Gla{s, if it lay*Horizontally, 
ft TD) 2 OY 
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36 MDbferbations touching the 
orif a reclined Tube were exadétly fil- 
led, yet being fer up perpendicularly, it 
would leave a vacancy, which it will 
never do, notwithftanding the preten- 
ded Accéffion of the Gravitation of 
Ayrtoboot. Again fecondly, Let any 
mantry itin a Tube of Water of con- 
fiderable length, and put in a little 
button of Wax, inclofing a peece of 
Lead to make it fink, it will fink to 
the bottom of the Water, rather with 
fome little degrees of Acceleration, the 
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lower it defcends; which could never’ } ins 
be, if the Water were more compact | 


and preft below than above. ; 

As to Experiments and Obfervati- 
ons, it is agreed by all perfons, that 
shave treated of Hydroftatiques , that I 


know, only one excepted, That if a 
Solid Body, fuppofe of Wood», of 
equal weight with the like quantity of 


Water, be placed in Water, it will reft 


in all Pofitions underthe Superficies of § 1 
the Water, which could not poflibly be, § 


3f the Water towards the bottom were; 
more comprefled than itis towards the. 
Superficies: “This is agreed by Archi- 
medes, 
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Torricelian. Ceperiment, 37 
_medes, the Mafter of Hydroftatiques, in 
| his Book, De Zz identibus Humido s by 
 stevin, in his Hydroftatical Elements , 
-I) Prop. 4. By Mr. walls, Mr. Boyl, and 
| others. 

Only alate Author, in his Hydroftat:- 
)) cal Theorems, tellsus, that fuch a Solid 
§ willemerge fo } that its upper Superi- 
i} cies will be contiguous to the Superi- 
§ ciesof the Water; And this he con- 
| cludes, not fo much upon his Ob‘erva- 
} tion or Experience, for ought I can 


wie, find, as upon this very fuppofition; that 


§ the Water below is more compretled 

than that above. | 

It is a difficult matter to find any 
§ Solid by its own fpecifical uniform 
§ weight, to be juft equal to the weight 
| of a bulk of Water of an equal dimen- 
) fiontoit, without application of fome 
fubfidiary fupplyes to equal it, which 
poffibly .may make: the Experi- 
ment it felf uneffeGtual, yet upon the 


befttryal I could make by fuch fubli- 


diaty appfications,, I rather find fuch 
an Equiponderating Solid rather to be 


“yd, apt to fubfide to the bottom, tha a 


|| emerge to the top. D 3 ¥: 
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38 Dbflerbations touching the 
2. Again, the next Experiment | 
which I fhall mention, fhall be thatof | > 
the fame Author, in his feventeenth | "! 
Experiment , wherein, if I underftand | bly 
him aright, hecontradiéts what he had |) 
delivered in his fifteenth Theorem : } bi 
viz, If a Glafs bubble with a long flem | bit 
turned up, heated, and then the ftem Her- | Fi 0 
metically fealed Ana depreffed into the Wa- beta 
ter, by a convenient weight of Lead, aud | il dl 
the Bubble tyed with a firing tothe Beam of \ Wiki 
a Ballance, with fo much weight as might | (iii 
counterpoife the Bubble, then the ftem bre. ¥ Nv 
ken with a Forcept , whereby the water | \nolle 

- entred and half filled the Bubble , the Bubs § wit 
ble [ubjided and requivea an addition of a & tittat 
farther counterpoife of 4 Drams and 38 | ts ac 
Grains, to reduce it to aw Equilibrium, 9 ‘ted 
then the Bubble taken out, and the water bu, 
driven out of it, weighed 4 Drams and 30 | Bit | 

| Grains: This inftance being given by. § Si 
h. a worthy Perfon, to prove, that Water § ita) 
weighsin Water: But the Author, in J tig 
anfwer thereunto, clearly _evinceth, — by 
that the Water in the Bubble is fup- | i 
ported by the fubjacent Water, and | Miy,, 
concludes evidently thereupon, that 
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Torvicellian Experiment. 39 
) Water weighs not in Water. 
| 3. Again, if Water fhould fenfibly 
)) Gravitateupon Water, it. mut as fen- 


/ 4) fibly. Gravitate, upon any Body fub- 


| jected in it, efpecially if it be at the 
}) Bafe or fund of the Water: But the 
| Experience of divers, of the agility of 
) Bith of a great breadth, lying at the 


.§) bottom of the Water, and infinite 


more, do fufficiently evince, that the 
weight of the fuperior :paris of Water 
Gravitate not upon the inferior parts, 
with any fenfible preflure, for if it 
fhould; it muft of neceflity Gravitate 
upon the interjacent Water , lying be- 
tween the uppermoft Cube and, the Bo- 
dy; andif it fhould do fo; itmuft con- 
fiderably Gravitate upon the fubjacent 
Body. : | | : 

But this Noz-gravitation of water 
upon Water, or upon fubjected Bodies, and 
the reafons thereof’, have ellewhere 
examined. | 

(Fig.3.) An excellent Perfon , in the 
firft, fecond , and laft Chapters of Hy- 
droftatical Paradoxes, hath endevoured 
to prove the actual*Gravitation of the 
be D 4 fuperior 
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40 MDbferbations couching the 

fiiperior parts of \Water ‘upon the infe- 
rior, by three inftances, w/z. If inthe 
third Figure, ‘the Veflel 4B be filled 
with Water unto the Superficies ¢ d , 
and then the Tube be by fuétion filled 


with Oylof Turpentine (a Body ligh- - 


ter than fo much Water ) be ttopped 
nimbly at the top, whereby'the Oyl 
remains fufpended, and then the lower 
open end -be immerfed in the Veflel of 
Water unto any depth, ftuppofle H; 
and then the Finger be removed from 
G, the Superfictes of the Tube, the Oyd 
will be kept up to fuch a height as may 
counterpoife the like Column of Water 
inthe Veflel; and if it be immerfed 
lower, the Oy! will rife‘in the Cube 
confiderably higher, and if it be lifted 
up higher, nearer to the Superficies of 
the Water, the Oy! will fubfide lower, 
and difcharge’ part, of it felf into the 
Water, becaufe then the like Column 
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of Water inthe Veilel grows thorter, | 


and hatha lefs counterpoife to the Co- 9 \ 


Jumn of Oyl in the Tube, which he 
concludesto be a concludent evidence 


af the various dedrees of “Gravitation | 


of 


lower 
Variol 
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nf | of the value , which deeply immerfed 


Torricélian Experiment,~ = gi 
of the Water upon the various imagi- 
nary Superficies thereof. The fecond 
inftance-is like it, namely, ‘That if 
the fame Veflel were filled with Oyl to 
the Superficies CD, and the Tubeg filled 


+} three or four Inches with Water by 
| faction , and the upper end g nimbly 
il} ftope with the Finger , and ‘then the 
) lower end Himmeriedin the Oyl , the 
'} deeper it is immerfed, the higher the 
| Superficies of the Water in the Tube 
willremain fuftained , andthe nearer 


it is brought to the Superficiés , the 
lower it will fubfide,, by reafon of the 
various degrees of Gravitation of the 


| Oyl in feveral imaginary Superficies . 


thoughat the highelt elevation of the 


Tubeof Oyl, inthe firft inftance, the 


Oyl, in refpeét of its lefs Gravity than 
Water, will fit fomewhat higher in the 


Tube than the Superficies of the Wa- 


ter, and the Water in the Tube, in the 
fecond inftance, will fit lower than the 


_| Superficies of the Oyl, becaufe excee- 


ding it, quantity for quantity in {peci- 
fical Gravity. 3. The'third is that 
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42 Dblerbations touching the 
in Water, the cover of. the value will 
be fuftained by the Gravitation of the 
Water, with a confiderable weight ap- 
pended to it, : 

But it feems to me, that thefe Expe- 
riments concludes nothing tothis bu- 
finefs ;, but only evidence a refiftence 


or force,. to raife the, Body of . Water: 
toa higher Superficies, exceeding’ the 


weight of fo much Water as 1s fo im- 
pelled higher thanebefore, or at leatt | 


equal to it. 


Now the preffing down of the Tube 
of Oylintothe Water, or the Tube of | 


Water into the Oy!, raifeth the Super- 
ficies of the Water or Oyl fo much as) 
the Tube’ is impreffed into the Water | | 
namely, a quantity of Oyl or Water 
in the Velfel, equal to the Body. impref- 
{ed and immerfed init, is. raifed there- 
by, and put out of its former place , 
which it contends againft, by a Reni-| 
tencerefiftence , or contrary preflure’; | 
and as the lefs of the Tube is immerfed, 

the) 
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of the Water to that Bedy which will | jj 
yaife its Superficies. For it is appa> J jo 
rent, that there is required a preflure, [y 
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Torricelian Cyperiment, - 43 
the lefs Liquor in the Veflel ts moved 


| up; fo the more of that Body is im- 


meried’, the more is prefled up, and 
| confequently , the greater preffure is 
/madeupon the Water, the lower it is 
‘} immerled’; becaufe it takes up more 


%} room in the Water, and a greater force 


| isthereby exerciled, tothe elevation of 
‘| a greater quantity of ‘Water; andthat 
| Water, the more it is, hath the more 
} accidental weight, or rather, refiftence, 
again{t that force which thus raifeth it 
up above its common fuperficies, which 
}|.before it obtained. 

'. And that this is the true reafon of 
| it, and not the yarious Gravitations of 
the fuperior parts upon the inferior, 
feems evident by this one inftance, 
which becaufe it will be ufeful hereaf- 
ter, upon other occafions, I fhall here 
| infert more largely, though the thing 
‘/ becommonly known. 

I filled a Tubeof Lead of fix Inches 
| Diameter, and four Foot deep; and clofé 
'| atthebottom with Water; And took 


us| 2 Porringer of Pewter, five Inches 


sith Diameter, and abouttwo Inches deep, 
t and 


ah 
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44, MDblerbations touching the 
and filled it with leaden Shot, and pou- 
red Water into it, to fill up the chinks , 
and making four holes, 1 fulpended 
it witha Packthrid, likethe Difh of a 

air 6f Scales, and exactly weighing 
ity and the Shot, Thred, and Water, it 
weighed all exactly 78 Ounces, wan- 
ting? of an Ounce; then fufpending 
the Dith witha Packthrid, to the end 
of thebeam, I fet it down 40 Inches 
deep into the Water, below its Super- 
ficies, and it loft its weight, by the 
refiftance and craffitude of the medium , 
viz. the Water 9 Ounces 4 of its 
weight in Ayr; and fo weighed 68 


Ounces, and near about ¢ of an Ounce; | 
and juft the fame weight it held , when | 


raifed 15 Inches, when raifed 28 Inches, 


though it was then within 12 Inches §: 
of the Superficies; but at laft, when I 
raifed it 12 Inches higher, fo that 
the Superficies of the weight was. 
equal with it, and yet it loft not above 
s of an Ounce; which I decrement, | 
was:, as [think , becaufe poffibly the 
four ftrings that fuftained it were not 


now under Water. 
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-) What thenisthereafon why, when 
‘the Tube of Oyl or Water is funk 

)) lower, the preflureof the Water is un- 
equal? and why in this inftance , the 

) weightof the Dith is no more charged 
it) withthe weightof the Water, at 4o 
Inches, than-:when juft even with the 

ef) Superficies of the Water: I fay it is 
f not the Gravitation of the {uperior 
| parts of the Water upon the inferior, 
-§) forthen-my weight of 5 Inches Di- 
} ameter could never keep the fame 
»,@ weight at 4o Inches depth of Water , 
is) at 12 Inchesdepth, and juft at the Su- 
perficies ; but the true reafon is, becaufe 
‘Fin the weight of the Porringer andShot, 
_ being thefame bulk at 40 Inches deep , 
as at the very Superficies, drives up no 
‘more Water out of its place at one 
aj) ftation, than another; namely , a bulk 
ht COmmentfurate to the bulk of the 
Porringer, Shot, and included Water , 
| which is the fame, both at the fund of 
| the Tube, and when its Superficies is 
| contiguous to the Superficies of the 
Water: But in the inftances of _ the 
Tube, if it were fupprefled an Inch 
Dia- 
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a6 6 Dbferbations touching the 
Diameter, when it is immerfed an Inch 
its potentia, lifts up but'a part of Water 
commenfurate to thatInch; and there- 
fore the refiftence,or Renitence between 
the Tube; and the Water; is but little, 
but’) when it/ is immerfed ten Inches, 
there isten times’ more Water driven 
up,and therefore. the Renitence is the 
greater, and impels the Liquor included 
inthe Tubethe higher; But this con- 
cerns nothing the weight of Water in 


its quiet ‘confiftence: His other Expe- | 


rimenits , in order to the proof ‘of the 


Gravitation of Water upon Water; T | 


{hall confider in the fifth Chapter. 
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chil , | 

ter 

te CHAP. IV. 

ent 

ts Conteruing the Gravitation of ‘the Ayr 
ies, mpon Ayr, or any fulyected Bodies in 
a. 


| /ytHe Queftion in hand concernes 
© not Ayr put out of ‘its ordinary 
ay texture, but touching the free Ayr; 
-} wherein Men and Animals live and 
‘hl breath. | 
| And ‘now to ftate this Queftion a- 
| right, we muft confider, 1. What the 
| Queftion is not, and 2. What the Que- 
f {tionis. 
} © 1. The Queftion isnot whether Ayr 
| comprefled and thruft together, hath a 
| weight in it thatmay put it into-a con- 
| fiderable Gravitation upon other Ayr , 
either not comprefled at all, or lefs 
, compreffed ; for it feems very proba- 
| ble by the’ Experiments of thele Ex- 
} cellent Men,<Merfennus, Shottws , Mr. 
Boyl, and others. that have’ fee them- 
felves untotryals,'in order to this in- 


| quiry , 
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43  Dblerbations,touching tye 
quiry, that fuch a Gravitation may and 


doth happen by the compreffion cf Ayr 


in Aolipiles and Wind-guns, that fuch -) 


Aycmay haveapretty evident. prepon- 
deratioh tofo. much free ahd common 
Aine Wriy | | 

2. Neither is it the Queftion, whe- 
ther chere may not be, or are not inter- 
fperfions of | Vapours Efflvvia, and Effiu- 
vias or,other CMolecule even inthe free 
andécommon Ayr, that confidered in 
themfelves; have a preponderation even 


to the Ayr it felf, for although the | 


{trict intermingling, interweaving, and 
contiguation of,'{ome ~Vapours and 
Effiwvia; erofier andiweightyer than the 
Ayr it felf, may enablethe Ayr to fu+ 
{tain and bear up niany ‘of thele grofler 
Bodies; (as Water oftentimes fuftains 
minute Bodies, or Gravels of Sand: fpe- 
cifically heavier than» the W ater), yet 


we every day fee, that if thefe portions | 


of inter{perfed Vapours or -Effiuvia, 


sow too, heavy for the, Ayr. to fuftain 
them, they are precipitated. out of Jit, | 
and ‘difcharge themfelves: upon the, 


Earth, .as we fee.in Hail, Snow, Rain, 


gud 


7 Torricelian Erperiment, 49 
‘and Mifts. 3. Neither isthe Queftion, 
whether a portion of the free Ayr, fepa- 
rated and disjoyned from all commu- 
-}) nication with the foreign Ayr, hath any 
| Gravitation or no, for it feems to me; ie 
that it may have, by fuch a feparation an Vai 
actual Gravitation, which is not by rea- ‘ 
) fon that it acquires any new quality or 
«} acceffion of weight, than it had before; 
but by reafon of fuch feparation it doth 
Removere probibens of its a@ual Gravita- 
tion; namely, the contignation that it 
hath with the common Ayr, into and. 
} with. which it was in. continuity , 
} it was interwoven, and that little 
ef inconfiderable Gravitation that it natu- 
if tally and fimply confidered hath , is 
| overmatched and broken by thofe inter- 
ss) Veining Filaments of the reft of the 
wf Ayr, with whichitis in continuity. 
ty And therefore I do think, that if 
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is) Ayr of the fame confiftence with the 
is) Ayr we live in, were freely let into a 
iil) Bladder, which we will per impofibile 
is) {Uppofe to be deftitute of all weight , 
) fuch a Bladder of Ayr, thus filled , 
i (though without the help of -s#flation, 
pil | E by 


| 


so Dbferbatious touching the 
by our /onges ; which muft needs carry 
with it fome fuliginous Ingredients ; ) 1 
fay,fucha Bladder of Ayr would fub- 
Sde in the fame common Ayr out of 
which it was taken, and would Gravi- 
rate upon the Ballance, more than the 
like quantity of free and open Ayr 
incumbent upon the other Ballance. 
Nay farther I dare adventure to fay, 


That if we could fuppofe a Tube, open, 
at both ends, fo long, as to reach from. 
the top of the Atmofphere, unto this - | 


arth, fuch an included portion of Ayr, 
fevered from communion with. the 
Atmofphere, would have {sme Gravita- 
tion more confiderable perchance , 
than we have ever felt from theopen 
Ayr. 
For I do much attribute the exclu- 
fion of all fenfible Gravitation. of the 
free Ayr, tothat mutual interweaving 
of the Filaments of Ayr one into. ano- 


ther, like a vaft Net, with {mall Mafhes 
orinterftitia, filled gradually with parts 
more and more fubtil, and this contig- | 
nation faftains and keeps the parts of 


it from that feparation, that otherwile 
the 
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° Torvicelian Cepeviment. “St 
the interpolition of a gyrofler body 
wouldintercept:- And although Wa- 
ter, in refpect of its weight and texture, 
be more fubject to disjoyn from the reft 
of its body, than Ayr is ,° we fhall find 


¢§) anthenext Chapter fomewhat Analo- 


goustothis, even in a confiftent Body 
of. Water. 

4. Neither is it the Queftion , whe- 
ther even the free Ayr it felf may have 
fome intrinfique Gravity , though ad- 

mirably little and inconfiderable ; for 
| af owe do fuppofe the compreffion of 
divers Particles of Ayr may render that 
comprefled Body of Ayr fenfibly hea- 
vy, we may not wholly exclude thofe 
Particles from all kind of Gravity be- 
fore compreflion, for no weighty Body 
can arife from the coalition of fuch 
parts as had no manner of. Gravity 
before. 

5- Nay, yet farther, the Queftion 1s 
not, whether as thefreeAyr hath fome 
intrinfique. Gravitation ; {fo neither is 
itthe Queftion, whether this free Ayr 
hath not fome, though very inconfide- 
rable meafute of aétual Gravitation s 
i E z% ; i 
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42 Mblerbations touching the 
it is not impoffible bur it may have 


fome , though fearce perceptible. to 
fenfe , motwithftanding all the inter- 
{pertions and mixtures of Vapours and 
Effwvia from the Earth and Water. 

But the Queftion is »' whether the 
free and common Ayr, wherein we 
live, which is commonly called At- 
mofphere , extending -upwards about 


-feven Miles or more ,-hath any fenfible 


actual Gravitation upon the. lower 
World. . 2. Admit itshave, whether 
any determinate portion of that Atmo- 
fphere, as a Column orinverted Cone, 
for the purpole, ‘of fix Inches {quare at 
the Bale, hath any adtual Gravitation 
upon the fubjected Bafe, upon which it 
is {uppofed to reft. 3. Admit it hath , 
whether that Gravitation be of any 
confiderable , andof what moment. 
Before I come to difcufs the Quefti- 
onsthemfelves , it will be neceflary to 
repeat fomewhat that I have before 
faid, touching the proportion of Gra- 
vitation, that is alloted to.a. portion of, 
for inftance of fix Inches {quare of the 
Atmofphere, when it pertingeth near to 
the Superficies of the Earth, 
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A Cube of Water, fix Inches {quare, 
contains 216 {quare Inches, and upon. 
the exact Calculation of thofethat have 
tryed it, weighs juft feven Pounds, and 

a Cube of twelve Inches {quare of 
Watet weighs 56 Pounds. 

A Cubeof Quickfilver weighs four: 
_ teen times. as much as the like quantity 


' fome others, nearer to the truth, com- 
| pute it to be thirteen and; ;) but “Lawill 


make my Calculation by On st toe 


avoid Fractions. ! 
The confequence whereof will be ; 


that a Cube of fix Inches: fquare: of. 


A iecctcy will weigh 98 Pounds, which 
is fourteen ‘times as much as the like 
| Cube of Water. 

( The confequence whereof is, that 
fourteen fuch Tubes of eer weighs 


‘)) 1372: pound. 


Inthe Torricellian Experiment. , the 


' Mercury is fuftained to the height of 
| 


29 Inches}; toavoid Fractions., let.us 


reckon: it 30: Inches , be the Column 


‘never fo large. 


Ifthe Golumn of Mercury be fix 


E 3 7 Inches 


though Merlennus ,» and: 
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sa Obferbations touching the 
Inches {quareat the Bafe, them there 
will be five fuch {qtare Cubes of : Mer- 
cury in that. Column will’ weigh 490 
Pounds:: Aécording to the late Phi- 
lofophy,, this Column of Mercury?is 
counterpoifed with a Colimn of the 
Atmofphere of fix Inches fquare, and 
extending from the reftagnant ‘Mercu- 
ryto the upper furface:of the Atmo:- 
{phere. ft 2451 

| And corifequently , this) Column:of 
Ayr orAtmolphere, doth actually gra- 
vitate with a weight of. 490:Pounds:, 
upon the reftagnant Mercury, and real- 
ly and a@tually weighs as muchas that 
comés to; and confequently ,. when I 
hold a Trencher in my hand of fix In- 
ches {quare, there is incumbent upon it 
490 Pound weight of: Ayr,  thotigh 
there be found a help in :that: cafe toi | 
fupport it, by the recoyling Column of 
Ayr, commenfttate to 1; whereof 
in its due place. 

And this is the fnppofition I contend | 
againit in this paper, vz! that? 1. The: 
whole Body of the Atmofphere hath noi 
confiderable Gravitation either upon its 
own 


.§ here fuppofed. 
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b own parts, or upon the fubjected Body 


of the Tefreftrial Globe, much lefs 
fuch a prodigious Gravitation as is 
2. If it had, yet any 
given portion or Column of the At- 
mofphere, hath no fuch Gravitation. 
Touching the Gravitation of the 
whole Atmofphere in general, upon the 


' Terreftrial Globe entirely , I fhall not 


fay much, becaufeit is not capable of 
Experiment, only my reafon and fenfe 
fuggefts ittome, that 1t is neither evi- 
dent nor likely tobe of fo vaft a Gra- 
vitation as the late Philofophers affrrn. 
Firft, I confefs I am none of thofe 
Adepts in Philofophy, that can tellus 
how to folve all the effects in Nature), 
without recourfe to the infinite Wit 
dom, Power, and Goodnefs of the Glo- 
rious God. , who certainly knew better 
how to framethe World, and fix the 
Laws of Nature, than the wileft of 
Men or Angels. I muft confefs, 1 know 
not how to refolve the reafon’ of the 
Motion of weighty Bodies downward 
nor why or how either the Sun holds 
his regular Motion, if the Hypcthefis 
E4 nor 
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56 MDblerbations touching the 
of Ptolemy be true, or why the Earth, 
as other Planetary Bodies, holds its re- 
gular Motion, if the Sy{teme of Coper- 
nicus, and Galileuc,betrue, anda thou- 
{and fuchinftances;, but into the primi- 
tive difpofition and ordination of the 
Molt Wife, Powerful, and Soveraign 
Lord and Maker of the World , who 
hath fixed the Order and Law of Na- 
ture, by his Soveraign Feat, with the 
moft exaét accommodation of it to the 
concerns of the Univerfe, and all 
the parts thereof; and with moft in- 
comparable Congruity. This Sove- 
raign Architect, that hath made all the 
parts of this: A¢undus afpedt abiles in Or- 
der, Weight, and Meature, and defigned 
the Earth and Ayr, for the habitation 
and ufe of Men, and all other breathing 
Animals, and likewife for Vegetables , 
hath fo ordered and digefted the texture 
of the Ayr, that the inferior part 1s 
more grols thanthe fuperior, and fit- 
ted for nourifhment and refpiration; 
the upper parts more fubtil,and pure,and 
light, and deftined to other utes , hath 
ballanced the Ayr, fo that the more 
light 
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light and fubtil parts are inclinable per- 


i chance, more toafcend ; and the lower 
w- (parts gradually more laden with Parti- 


10U- 


int. 


iclesof a grofler allay, and fo poffibly 
thereby inclinable to fubfide, and he 


the | hath connected the more fubtile, and 


ion§|the more Feculent® parts thereof, fo 


ho #together, thatthey hold an Equilibrium. 


Ni fljasaitate and pofture more ferviceable 
the tothe ends and ufes he defigned for it, 
the | and for which they ferve : ‘The procee- 


all 


)ding of this Soveraign Architect in 


‘i the Frame*of this great Building of 
oe (the Univerfe, not being like'to the 
‘the | Architecture of men, who begin at the 
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Pbottom; buthe began at the Roof, and 
\Builded downwards, and in that pro- 
cels, {ufpended the inferior parts of the 
World upon the fuperior. But this 
kind of reafoning, I know, is not grate- 
| ful to the palate of the prefent Philofo- 
| phers; Itherefore proceed. _ 

| Secondly , ThereforeI fay, that the 
‘| Common appearances of the World, fo 


iad|) fa¢asthey are obvious to our common 
) 


hath 
mor 


fenfes, contradicts this immenfe, nay, or 
any confiderable Gravitation of the 
| | Atmo- 
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53 Dblerbations touching the | 
Atmofphere upon fubjected Bodies ;. It” Wes 
is hardly conceptible, how Birds could Hote 
raife themfelves upon their wings, and! Hote 
keep themfelvesin free Ayr, if a bur-(}4q), 
then perchance ef above 1000 pound) J hj 
weight fhould lie upon their vi 8 
and Bodies; it were not poffible for Hien 
me to breath, to walk , to ftand upon! |», 
my Feet, if at every time I open my | fi 
Mouth , a Column of Ayr of three ji. 
hundred pounds weight: were peta ‘pe 
into it, it would tareopen the valves o 
my Larins, and blow up my Stomach, 1S 
and Intrals,like a Bladder, and break my J} yj, 
Ribs, if: ithad an admiffion; and if it} ».,j 
i had not the circumjacent preffure OFF Hef 
4 the Ayr, would. prefs me to death :f yi: 
_. Thefe and the like inftances render this] tir 
; prodigious Gravitatiom of the Ayr} bi 
| incredible tous vulgar Souls, that are§,., 
apt to. credit our fenfes. Bo 
But I very well know, that thefeg 
willbe faid to be vulgar common pla-§ , 
ces, and that they. have many hand-§ . 
fome Solutions. of thefe common diff § 
culties. i 
ae And it is true,. I very. well know , 
aE | they 
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Whey have colourable Solutions for 
‘-hote fenfible occurrences, as the fup- 


[pofed counterpoife of included Ayr, 


bi and of the recoyling Columns of Ayr; 
iutdl| «hich I {hall in due time confider. 

i) But I do reply, that though thefe 
‘tsommon inftances perchance amount 
pol aot to demonftrations of the untruth 
MmioF the Hypothefis, yet they do require 
aks very great and very clear evidence to 
fag encounter even thofe vulgar experien- 
(8 Oli ces and therefore , rf any Solutions 
my offred of them, are not perfectly con- 
kaicludent, but {trained , and the inftan- 
ifices they give in their favour , are capa- 


thd) “Thirdly, "Therefore I fay, there is 
1 pl) MOE ‘anyone inftance or experiment , 
hand) that ever I yet heard.of for the evincing 
bs this imaginary Gravitation of the 
| free Ayr, but is readily capable.of a 
0 i more futable Solution more adequately 
eld | 


ihe} fitted 


it 
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60 Mblerbations touching the 
ftted to the Phexomenon , and lefs in-1) 
cumbred with difficulties than this] 
new Solution, by the Gravitation and }}’ 
Elatory of the Ayr. I fhall refer my 7) 

felf herein toMr. Lzus his TraGt De Jn-} 


Th . Bate 
feperabilitate Corporwm: And Honoraly ), : 


Fabri, inthe 6* of his late Phzlofophecal | 
Conferences , wherein all ‘the initances. | lo 
sivenfrom the Adagdebwrg Engin, and: |," 
the Exglifb Ayr Pump ,:and Somiseyor: | 
the Torricellian Experiment, are futh- } 
ciently and much more fatisfactory and | 
naturally folved, without recourle to | 
this imaginary Weight or. Spring: of Wi 
Ayr. | i 
Her there areabove an hundred Ex- |" ™ 
periments of this kind and nature, | 
3 which can never by this {olution be ex- f}, 
a plicated: (without intolerable tortureof }) 
| them) fome inftances whereof we thall }! 
* in due time remember. A hh 
hi But/omitting more that may belre- } by 
plyed in general to. the common. Gra=_ pt 
vitation of the Ayr';: I fhall, more: pat- § 
ticularly: and clofely apply my {elf to, by 
the fecond. st 2h cycle Fly 
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i | poflible to fuppofe the whole Body. of 
ache Atmofphere might Gravitate upon 
hist P S P 
n@the Earth in general, yet no one par- 
qye ticular portion of the free and common 
she Ayr, impending upon any one determi- 
yj nate Superficies, can atall or at leaft can 
i ‘enfibly or confiderably Gravitate upon 
vif 2BY determinate Bafis, 
(fi. find the reafon feems to me to be 
wills, becaufe although we fhould admit 
. ¢uaconfiderable Gravity of a portion of 
Ayr taken, divided and {eparated as 
one intire feparate Grofs Body (as in a 
|Bladder, a Glafs Bubble, or the like ) fo 
What it partakes of the common quality 
fof heavy Bodies, yet thereis a peculi- 
a preflure or Gravitation belonging to 
lM Ethis fubtile Fluid Body, which hath: its 
‘“Slines of direction every way within the 
iM }compals of its own extream Superficies, 
fh whereby that perpendicular Gravita- 
jtion, which is common to all Bodies , 
iii corrected, abated, andin a great mea- 
fure fufpended. 2. Becauie that if 
pithere were no fuch allay given to its 
1 “common perpendicular Gravitation, by 
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62. Dbflerbations touching the 
own; yet the Ayr being one continued ann 
Body, and fo interwoven and mortailed| next 
as it were, one part in another, theyble 
other partsof the Ayr that are contisjinte 
suous every where to the Earth, do} 0 
{uftain and bear it up, like the fides of} Wii 
an Arch, from any fenfible preflure off iy, 
Gravitation upon any determinate of|timt 
particular Body, thatis within the com }ititit 
pafs.of its preffure ; as I have elfewhere)ixnt 
inforced the Argument in relation to) iin 
the Gravitation of Water upon fub-} tio 
jected Bodies, narrower than the com- ier 
mon Bafethat {upportsfuch Water. i} one) 

And although the Ayr hath an ur} dm 
teftningling with it of Vapours. ane} kid 
Terreftriaband Aqueous Ejiwvza hear boiy 
vier than itfelf , yet they are {0 inter} ily 
woven in the very Webb and texturt}} (olin 
of the Ayr, that it {upports many. off ini 
them, and thofethat are too heavy for) lng) 
it, or much difunited and feparate fromf} Wi 
it, are precipitated upon the Superficiet iy, 
of the Earth, and-the Ayr difchargech \y), 
cf them,asin Rain, Snow, Hail, tube a. 
fiding Gravel Sand, ee. 8 Ln 

And. although the inftance that: § 0; 
an 
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upona Body fubjected to it, andicapable 
got it. us not above one half fo much 
| i as 


64 Mblerbations touching the 
as the weight of fuch a Column ‘of Jil: 
Water, dividedand feparated from the! jk 
common confiftent W ater. 24k 
It is true, I had not fo dextrous a. | (wi 
| s Meffenger , to make the Experiment in J tht 
| the bottom of the Sea, or 20 Jt 
Fathom within Water, as Dromo is jj iu 
Poetically related to have done, though } Wit 
I:believe he never made that ‘tryal : }) dy 
But I will give an account of what I | at 
have tryed and found. : 
(Fig.4) I took a Glafs Siphan of a’ lit 
quarter of an Inch Diameter, the lon- } tii 
ger lege 32 Inches, the fhorter 8 Inches § 
long , open at both ends. Bout 
I filled the thore legg with Mercury, cs 
which, accordingly as it muft-rofe to 8 Sy 
Inches high in the longer legg 5 and § hit 
then ftopping the fhorter lege with niy Bi, 
Finger to avoid any violent preffure by. en 
the fall of the Water upon the Mercury, tty 
I then filled ‘the longer lege to the fj ij 
top with Water, and gently removing | cr 
my Finger from the fhorter legg,to avoid, 
too violent an Exfilition of the Mercury, gC 
| I found the Mercury to fubfide in the! ai 
a longer legg two Inches and a Sessa 
oe ‘ii and | 
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| Torricellian Experiment, 65 
off/and as much driven out of the fhorter 
thell lege, by the acceffion of the weight of 

t24 Inchesof Water in the longer legg, 
sal (which I confefs is fomewhat lefs than 
atin | the proportion of weight between Wa- 

iter and Mercury; wherein , according 
y ito an exa& calculation , 28 inches of 
ugh) Water counterpoifeth 2 Inches of Mer- 
alg cury. But then emptying the Water 
ut and Mercury out of the Tube, I-again 
| filled upthe Tube with Mercury, to 8 
f | Inches in both leggs, namely to the top 
\nff of the fhort lege. 
ches | And then filling a glafs Tube, of a- 

} bout three Inchesdiameter, and 32 In- 

§ ches long, with Water, I immerfed the 
} Syphon with the Quick-filver to the 
bottom of the greater. Tube full of Wa- 
iter. Andalthoughthe column of Wa- 
rob | terin the great Tube, impending upon 

| the orifice of the fhorter lege, was. full 
‘94 Inches, yet itdrew down the Mer- 
cury inthe fhort lege, and raifed it in 
yo) the longer legge, empty of Water, only 
| one Inch , and no more; whereby it 
| did rifein the longer legg to 9 Inches, 
and fubfided in the fhorter to 7 Inches, 
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66 Dblerbations touching the 
is I could eafily perceive through the 
great Tube, by a Scale of Inches, and 


quarters, fitted to'each leg of the Syphon. 


I then tried it doubly, véz. pouring 1n | 
the Water into the longer legg of the | 
the Syphon, whereby the fubjacent Mer- "| 
cury {ubfided in the longer legg two: J iis 
Inches, and as much thereof driven out | 
of the thorter legg, and. then immeried: 
the Syphon into aglafs-veflel, 32 Inches jw 
deep, filled with Water, the Mercury | 
thereupon fubfided in the fhort legge 
{omewhat neer‘an Inch; and no more, 
-and accordingly impelled up the Mer-— 
cury and incumbent Water in the lon- 


ger lege neet an Inch: whereby it ap- 
pears, that there was no ZE quipondium 
between the pillar of Water included 
in the Tube, and the imaginary pillar 
of Water in the open veffel. 


And in this experiment I muft.re-' 


member, that the orifice of the fhorter 


leeg of the Tube, and the legg it felf, | 


was of fomewhat a larger diameter’ 
than the longer legge; and that might | 
sive fome advantage to the preflure of 


he Water in the veffel upon the fhorter | 
| lege 


| 
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the Hlegg. But notwithftanding that advan- 
ad Ptage , the gravitation of the external 
hw. Water, or any imaginary column there- 
ng it} 
f the} 
Me 
twol 
Out 
erled 
nc 


in the Tube; which is fufficient to con- 


equal preflure to an imaginary column 
offree Air or Water, with an equal 
column of Air or Water that entirely 
prefleth upon the Mercury , and hath 
} no other circumjacent bafe to leanupon. 
|  Anditisto be noted, that although, 
4) as I have faid, a Cylinder of two Inches 
-, of Mercury doth really counterpoife a 


ie 


| the Syphon, 24 Inches of Water drew 
-downtwo Inches of Mercury, and rai- 
fed as much out of the fhorter lege. And 
iii) the reafon feemsto be, becaufethe Mere 
ore) Cury being 2 equilibrio, was more capas 
fel) ble ofa fenfible preffure by a lefS quan- 
net) tty of Water inthis debra naturals, th: a 


git} Jt Would be, if both were weighed in: 


wed! their erofs confiftence in an artificial 
port | Scale,” 


eg far Bae Asid 


of was not halffomuch as the gravitas. 
tion of the Cylinder of Water included 


vince the miftake of thofe,thataffign an- 


taf Cylinder of 28 Inches of Water, of the 
wm) fame diameter, yet in this inftance of 
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68 MDblerbations touching the 


And the reafons why the preffure 
throughthe Tube, is {trongerthan the 
preflure by the open, veflel of Water, 
avethefe: 1. Becaufeinthe Tube the 
Water included had no communion 
with any open or free Water, nor had 
any fuftentation thereby,but in the com- 
mon Water there is a communication 


and mutual fuftentation, of one part by, 
~#nother. 2. And principally becaule 


when in the Tube the Water had no 


other Bafe but the Mercury, to which it | 


was commenfurate,. and therefore fin- 
ely, and entirely, and adequatly prefled 
ite Butthe Water inthe veflel had ano- 


ther Bafe circumjacent to it, namely: 


the bottom of the veffel, from which 1t 
was built like an Arch over. the fhort 


lege of the Mercury, whereby the.) 


weight, prefling upon the Mercury , 
was broken, abated, and intercepted. 


For Water will find the loweit Bate for, 


its reft. 


_ And furely if this be true in Water} 
as upon more than one tryal I found it, 


it will be much more fo in the open Air, 


which will much diforder the whole 4y-" 
pothefis 


a 
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pothefis of the Gravitation of the Air 
and thofe very fubtle and fine Conclu= 
| fions that are {pun out of it, “and built 


upon it. i 

~~ But I would not be miftaken, as iff 
meant that the Column of 24 Inches of 
free Water did gravitate upen the ori- 
fice of the fhorter legg of the Syphon, to 


| the weight of neer an Inch of Mercury, 


for That is wholly contrary to my Sup- 


| pofition: bur only I hereby fhew ‘the 


gteat difproportion of the ‘appearing 


‘Gravitation of Water, where it hath no 


lower nor other Bafe upon which it 
Jeans, but only the body of the Mercu- 
ry, and whereit hath another or lower 


 Bafe upon which it leans. 


Forin this inftance of the Syphon, 
there is another reafon of the Gravita- 
tion of thefree Water upon the cavity 


| ofthe fhorter lege of the Syphon: for 
) here the preffing or keeping down of 
) the body of the Syphon into. the free 


Water, difplaceth and raifeth up a por- 
tion of Water anfwerable to the bulk of 
the whole convex Superficies of the 


‘|| Syphon , whichisfar greater than its | 


F 3 cavity, 
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yo , Dblerbations touching the 
cavity;and that Water fo diplaced doth [ach 
indeed prefs upon the Tube that difpla- dist 
ceth it;. and becaufe it can find no part | 
yeilding to its preflure but the orifice of | 
the fhorter Tube, .it prefleth there in | 
fuch proportion, as the whole bulk of } 
the W atet, fo lifted up by the immerfion } at 
of the Syphon, bears to about an Inch } te 
ofineluded Mercury, and 24 Inches of } jit 
the Water t aladed 2 the Tube. But of } bur 
this more diftin@ly andexadtly, when] } {i 
gome.to examin the realon of the Valve. } Dil 
z,. But having thusoffered my rea- J | 
fons again{t this prodigious Gravitati- 9 9 
on oftheimaginary Aery Cylinders, I — ix 
{hall proceed to fome plain and homely § «& 
Experiments and Reafons, which feem § m 
tome very.much toencounter the Sup- § Di 
pofition, Bik 
I thall begin with that whereunto I § by 
am fure they arefurnifhed with an An- § ( 
{wer, but fuch an Anfwer-as will give § ty 
methe 6pportunity of aReply, which § » 
poffibly may be of more moment,than if | & 
the Experiment it felf were without an § 
An{wer, il 
Takea pair of Scales,the one Dith of 12 
: Inches 


| a 
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| Inches of diameter, the other of 3 Inches 
I diameter, yet of that thicknefs, that it 
| may be juft of the fame weight with the 
| other, eachdith weighing for the pur- 
| pofe three Pounds. Thele two Dithes 


will yet exactly equiponderate, yet the 


) one fuftains a Column of Air of above 
| twelve timesthe weight, of the other, 
| yea and according to the proportion a- 
} bove computed, poffibly the greater 


Column impending upon the greater 


| .Dith, may weigh above 4oool weight. 


Butthere is a common Anfwer fin- 
gularly fittedtothis difficulty. For it is 
faid, there is a Column of Air below 


| -each Difh, that,hath a Superficies com- 


menfurate to-the lower Bafe of each 
Dith, which though it be but 3 or 2 or 
1 foot, nay but an Inch above the Earth, 
bears up each Difh as ftrongly as the 
Column of Air of 7 miles. high bears 
them down,and fo there is an equiponaz- 
tim between the poxdus. deprimens upon 
the upper fide of the Scale, and the pa- 
tientia {uftinens of the lower fide , and 
the Pillar of a Foot of length; between 
the Earthand the greater Scale; is of a 


14 . Foot 
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‘72 Dblerbations touching the 


Foot diameter, and fuftains it as forcibly 

as the poxdus deprimens of a Foot diame~, 
ter deprefleth it, and foit is fupported 7 
by an equal force impelling it upward, | 


as itis deprefled by the weight of Air 


incumbent uponit. Andthe cafe.isthe | 


fame withthe lefler Scale ; and fo the 


greater Scale,’ though it hatha greater | 


weight than, the lefler impendent upon 


it ;fo it is recompenfed ‘with a more | 
forcible power than the Jefs hath to’ fu- Jay 


{tain it, and fothere is an «quipondism. 
But although this feems.marvellous, 
that the potentza of a Pillar of Air: from 


the Earth to the Bale of the Scale fhould : 


counterpoife fo vaft a weight, as what 
‘as'incumbent upon it, yet to ferve the 
‘turn, and to give a Solution by. the 
weight and power of the ‘Air to main- 
tain the cohefion of two polifhed Mar- 


bles (de quoznfra) this realon is given, | 


that as thereis avait weight of Atmo- 
iphere upon the Scale, fo there isthe 
-{ame Gravitation of Air round aboutit 
all,but what is juft under the Scale ; and 
this impending Air round. about ‘the 
fides ofthe Scale, asitis fo'much, fo it 
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is fomewhat  weightier than that 
.) which impends upon the Scale, for 
itd this reaches only to the Scale, and that 
ty) reacheth fomewhat farther in’ length, 
Au)-even: by fo much as the diftance is be- 
tween the Earth and the Scale , and this 
-doth fo girdand help in that fhort Co- 
} Jumn of Air fubjacent to the Scale, that 
Hit is as firma Pedeftal or potentia to fu- 
§ ftain the Scale, and to prefs it up by the 
|-auxiliary Columnsof Air, that fupply 
j-and fupport it, asthe impending Co- 
I lumn 1s to. deprefsat, and fo between 
) both there isan egaipondium. So that in 
Hall cafes, as well in. Air as Water, the 
§- fubjeted Column fuftaining and im- 
) pelling upwards, and-thepotentza there- 
§ of isofequal force to the poxdus of the 
‘if fuperior Column, depreffing the upper 
©: Superficies of the intermediate Body. 
And the fame they fuppofé in Water, 
the inftances whereof is the Valve, and 
) fome other inftances , but of thefe in 
if the*former Chapter. GE | 
)<-‘And now upon‘ this Suppofition of 
| the’ porentia' fuftinens of the recoiling 
,) © PillarjasT may call it,fuftaining and im- 
Oats. pelling 
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pelling up the lower Superficies of the || 
body, they have raiféd inoft marvellous | ples 


i 


Paradoxes and Confequences, namely, } bef 
that ifa Milftone Were by fome are fut] 


- 


pended in the Air,ifit were pofflable that |) da 
the Pillar of Air incumbent upon it’) oy 
were cither whollytaken away, or.de- |) a 
prived of all Gravitation, this Milftone |} dul 
would beiuftained by the fubjected Co- } yep 
lumn of Air, and" poffibly carried up |) ¢\ 
much higher; yea, and if a long Co- } ji; 
dumn_ of Brafs were let down deep: e- } Wij 
nough into the Qcean, they. affignia # wh 
depth, at which the Column of BrafS }} the 
wouldfink no lower, , but be fuftained }} jp 
_by that marvellous potentia of the recoil- Hive 
ing or fubjected Column of Water: f} tw 
things that I confels. are wittily dedu- | wel 
ced, and .confequential..enough upon Hh [neh 
_ their poffulata admitted, but fuch as are B Coly 
warily enough propounded, becaufe 3, 
impoffible to be tried. i | 
_, Butin.an{fwer'to this Queftion like- | tp 
wile, [ {ay this will be found. untruejand by 
therefore..although .the Confequences | 
are Logically enough, inferred. upon § ¢y 
fuch premues ;..yer, che thing Peele Sx 
alfe | 
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) falfein the event, the Premifes,  Princi- 


f appon Poftulatathemfelves muft needs 


e fictitious and vain. a ey Sa 
Suppofe therefore two {mall Cylin- 
ders of Brafs, each of 41 weight, but the 


il one of two Inches diameter, the other of 
§| one Inchdiameter, and therefore about 
i double the length of the other, were 
i) weighed inaveflel of Water by a pair 
of Scales, with the Superticies ‘of each 
§ juft even with the Superficies of the 


Water inthe veflel , they will each lofe.a 
juft equal portion of their weight by the 
thicknefs: of the wedzum, and wilt fall 
hold their equipondium, yet the imagina- 
ry column, of Ai impending upon the 
two-Inches Cylinder above. treble: the 
weight to that impending upon the one 
Inch diameter ,.and here is.no recoiling 
Column of Air to fuftain them, 

But Ieafily forefee the Anfwer to this 
Inftance, and therefore I gave it toletin 
what have to fay ; fort wallbe faid, 
that the Gravitation of the. Air upon 
the refidue of the Water, gives:a greater 
concrete weight to the Water, by fo 
anuch as the Column. of Air,..commen- 

. furate 
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a6. MDbferbations touching the 


furate to the Superficies of the Water, 


adds to it, and fo both Air and Water’ — 
makeone common preffure, and confe- 7) 
quently therecoiling or fuffaining Co- 7 
lumn of Water, hath as great a potentia © 


fustinensas the weight of both put toge- 
ther can contribute. ' But to avoid this 
Effugium, firtl took two-Bra{s Cylin- 
ders , weighing each four pound, but 
one of double the others diameter, I took 
then two Laton-Tubes of 6 Inches diat 
meter ,; and: about ‘two foot in length, 


clofed atboth ends, only in the centre | 


of the clofe'Cover ofthe one I caufed a 


hole't6 be’ made, commenfurate tothe © 


Supérficies of the C ne of Brafs of 2 
inches diam. & alike‘hole in the other, 


commenfurate tothe icylinder of Brafs,of | 


x Inch diameter, fo thar they might juft 


play uponthem without any confidera- 
‘ble diftance'betweeri the weights, and | 
the'coneavity of the holes. I chen filled | 
the veflels brim full of water,& weighed — 
the Cylinders with their Superfictes juft 
equalwith the Water afd Cover. Here | 
could be'no'Gravitation' of the Air upon | 


any part ofthe Water,” but only upon 


the 
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Torricellian: Erpertinent. a7 
ter, ithe Wise , fo that the Column of 
is Air, prefling upon the greater Weight , 
ce | being, as is fuppoled ; above treble to. 
a what prefleth upon the lefs, muft-needs 


«pei, 7 | 
rig GEAVE: BC down. ,,,becaufe the recoyling 


tog: ie of Water, could not counter- 


{hin Wail fuch adifparity of powdus of Air. 
ding. ead yet I found not aboveone Grain 
‘gods in their Weights, the broader 
oot Weighing about a thin Groat morethan 

i) the narrower. | | 

“im Butbecaufe | would have no evafi- 
“ol on, by fuppofing that that {mall di- 
 ftance between the Weights and the 
‘) Hole, might give fome more help and 
--§) ftrength co the fuftaining Pillar of Wa- 
§ ter by letting in fome Airto lean upon 
t the Water, thereby to enable itto keep 
vl the Equipondium, took a very. flat 
peece of Lead, with a hele in the Cen- 
) tre, no bigger than would let through 
, f freely that {mall Packthrid that {ufpen- 
) ded the Weight, and letting the Thrid 
‘through the hole, and preffing the 
| Lead fo exa@tly clofe, that no Air can 
| pals to prefs..upon the Water and 
| Weight, but juft that little paflage ant 
e | the 
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78 + Dbterbations touching the Be 
the Thrid which impended alfo in the |! inte 
very middle of the Weight, and there- |irwg* 
by covering the Orifice, fitted to the ody! 
one Inch weight; yet the Equipondium | onl, wh 
between both , continued exactly the’ } tha itd 


fame, as'when both holes were left } wil! 
open, one of twe Inches, the other of J sip 
oné Inch Diameter, at both times , the J Mull 0 
Veflels being perfectly full of Water. B lach Dram 
And yet according to the fuppofition, J Wat, 
the fuppofed Weight of the Pillar of § biog 
Atmofphere impendent upon the two §j Kits, 
Inch Weight, could not be fo little as J itn 
200 pound, and the weight of Air, jj Colum 
prefling upon the Centre of the lefler @ Loulon 
Weight, and no where elfe , being not Wj limo A 
a quarter of an Inch Diameter ; could (Mh ich 
not in proportion, weigh the rco' part if mules 
of 200 pound, according to the fuppo- 9 ther) 
fition of this new Philofophy: And all |} iii 
this while the entire Superficies of the "Jit ine 
Water, ‘difcharged of all manner: of 4} 1 diye 


Gravitation of fuperior Air, by the”) tui, 
clofe cover that every where covered 9} thi), 
its Superficies. a head 
FP do not underftand what evafion can) 1 fii, 
be made, unlef$ they: will fuppofe vs i He lg 
the | 


t |  Torricellian Experiment. 79 
vin thell) the little hole for the Thrid, might by a 
itwe-ff) ftrange Contagion , infect the--entire 


lite) Body of Water, with anew Gravitati- 
vinodim§| on, Which neverthelefs is fo impoffible, 


ie! e 


aly thei) that 1t deferves no other anfwer than 
vee ki) what our common fenfe allows; for 
other off this little pertufe, letting in. that litcle 
ie, the) Column of Ayr of a quarter of an 
later, §) Inch Diameter, impends not upon the 
poftion,f) Water, but is wholly received by the 
Dillar o Brafs Weights, upon whofe Centres it 
the two} leans. epentan’ 

sles, So that the imaginary fe ee 
ic of Ang, Column bearing up the Body into an 
‘fe ldety Equilibrium, with the impendent Co- 


ping nop) umn of Air (admitting the Air fhould 
er , OU have fuch a Gravitation downward ) 
cota | muft needs be a fiction upon a fiction , 
he ipo and therefore-upon the whole, matter 


; Andall laid together, both are fictions, and nei- 
‘eof the | ther true. 

1 2. But yet farther, if fuch a preffure 

by th ; upward of the iferior, or ( as I-have 

éalled it) the recoyling Column of Air 

| fhouldbe admitted; it doth wholly de- 

| ftroy the fuppofition of Gravitation: of 

| the fuperior-Columnof “Air, becaufe 

= in 


Se enn ee oe ee 


fete genase 


Gog IEA SSTRORC nag 


See 
ilies meine 


8o <Mblerbations touching the 
in truth it renders the’ fuperior and ‘in- 
ferior Columns of Air in a@ perfect equ: || 
librium, every lower portion of Air }}Scak 
checking and counterpreffing the fu-, | Scal 
perior, with the fame ftrength or poten- | inv; 
tia uftinens , that the {uperioy portion. } ofl 
chargeth the inferior with a posdus de>. § they 
| primens. | 4 til the 
Et (Eig. 5.) For fuppofe in the st* Fi- | bitt 
| gure U4 B werea Cylinder or Column J att 
of Air,reaching from—/ the Superficies | inwu 
of the Atmoiphere, to B the Superficies  } iley 
of the Earth, and of 12 Inches diameter. —} huni 
If the portion B EF prefs with an equal, | Ay. 
potentia upward to the portion 4 EF, | linn 
prefling with an equal weight down- J they 
ward, then thefe two portions of Air’ J sy 
muft be at reft, and 7” equilibrio, and fo Bie | 
far every, divifible part of every other Buty; 
portion of the entire Column.. And if — 
the fuperior and inferior parts of the Air 


uF | 
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i be by thismeans # eqwilibrie, there can bh 
i ! be no more Gravitation downward § \y 
| than upward ; for all motion: muft arife J jy, 
from a difparity of weight and weight, 9 i, 
or power and power, or. power and: §j mj, 
weight, And therefore itis that ale; Qe, 


though © 


Torricellian Erypertment, Si 
although one Scale be charged with a 
hundred pounds weight, and the other 
it} Scale be charged with as much, the 
el Scales will beat reft , becaufe z# squzls- 
wer brio; and by the advantage though but 
tious] of a Grain of weight,added to one Scale, 
wil) they will be put ‘into motion,» but not 
§ *cill chen. 
Tf) But then it will be required to make 
umn} Out that, upomthe Suppolition , that 
cis an our firit Inftance the greater Scale 
cies 18 kept 2” equilibrio by the pondus of the 
xttt, | fuperior, and the porentia‘of the inferior 
equi) Aw; that there will be the fame eqxé- 
(EpM librium between the pondus _4E F, and 
yin- | the potentia E FB, upon or in every ima- 
Air ginary Superficies of the Column of 
the Atmofphere;, as EFCD, or -any 
| other imaginary {uperficient , interja- 
{) cent becween the top of the Atmo- 
| {phere —4 and the Superficies of the 
| Barthatz.. | 
.. Andfurely there need not be much 
painstaken to provethis: for it is not 
| the sinterpofition of the Scale that 
makes the equilzbrivm,but it isthe coun- 
terpreflure of the {uperior and inferior 
Pee part 
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part of the aerial Cylinder, which muft 


82  Dbferbations touching the 
} mitte 
needs be as effectual, and of the fame) cero 
kind and ftrength, if that Scale were) the! 
removed out of the way; for though} 
the interpofition of the Scale hinder the) oft 
contiguity of the upper and lower Cy-"} ay 
linder, yet it contributes nothing to 7 wy 
the Gravitation of the one, orpreffare } pia 
upward of the other. J ve i 

Upon all which large digreflion , it 9 Colun 
feems to me that their very anfwer: } hay 


given , that the equal Gravitation of } enti 
each Scale, the greater and the leffer, 9 wer 
is by the equal preilure,vzx.by reafon the B cin 
greater Scale as it 1s preffed by a greater § Ai, 
aerial Cylinder, is alfo fupported by a cot 
reverted or recoiling Cylinder of Air 9 }y 
of equal fuftaining force; though not Of Ply 
equal lengel with the fuperior, de- B hive 
ftroys totally their whole Suppofition § lin; 
of the Gravitation of the Air, and ren- 9} tix) 
ders their contrivance of the.inveftiga- Jj ih, 
tion of the weight of the Atmotphere, | i 
by the aquipondium thereof, to a Cylin- a r 
der of 29 Inches of Mercury, utterly jj, 
ineffectual. oe) ae 
And thisit ems to me mutt be ad- |] fh, 


mitted, | 
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mitted, namely that the inferfor Cylin- 


| der of Air recoiling and returning trom 


the Earth, orany other folid Bate, doth 


® in truth: {uftain the impending pondus 


ofthe fame Cylinder, and fo there is 


|) an equipondiumin any given or: imagi- 


nary Superficie@of ‘Air between the 


pondus deprimens and the potentza [ufti- 


| wens, in the {ame perpendicular Pillar or 


alway 
on oly 
\cler i 


Column: and {fo the Air becomes not 
heavy in it felf, but yer that it gravitates 
entirely uponthe Bafe, which 1s as tt 
were the common hypormoctian that  re- 
ceives the impreflion of the impendent 
Air, and remits the potextia upward in 
counterpoile to it. 

But then they fay, that where 1n that 
Pillar of Atmofphere the Contiguity 
between the fuperior and wiferior Co- 
lumn is interrupted by fome interve- 
nient body: asinthe firlt inffance, by 
the intervention of the Scale the ¢qu- 
pondium between the pondws deprimens, 
and the potentia {uftinens of the aerial 
Pillar, is wrought by another means, 
namely the imaginary Pillars of Atmo- 
{phere circumjacent to that intercep- 
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84 MDblerbattons touching the 
ting body: as fuppofe the three. Co- 
lumns of Atmofphere 44BNCO , 
and the Column B were cut off at D 
by any folid body (fuppofe the Scales, in 
the firft inftance ;) yet the two adjoin- 
ing Columns gravitate upon the infe- 
rior Pillar of Air (upp®fe it tranfverfe,) 
and fo give it as vigorous a repercuffion 
as if it were in the fame perpendicular 
Column : asin the figure, 

Suppofe B Hbe a Column of Air, im- 
pending upon the cube #, of fix Inches 
{quare , H to be (for inftance) a cube of 
Brafs, {ome way there fuftained, EN be 
the fubjeéted Column of the fame bale, 
refting upon the Superficies of the 
Earth at N. Suppofe alfo 7D m, and 
© Fo, be two lateral Columns of Air, 


prefling g upon a lateral or tran{verfal 


Pedeftal of Air G7. K Z, upon animagi- 
nary Superficies , contiguous to the 
lower Bafe of the cube H, namely GDF/, 
herethe Cylinders HDand CF prefs fo 
ftrongly upon the entire tran{ver{al 
Bafe GDEF GK L.4N0, that the por- 
tion thereof EW is fo ftrongly bound 
together , comprefled, and fortified by 

the 


; 
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the Superficies of the 
fpace HN, muft befurnifhed with Air; 
now the Air , that muft fupply that 
fpace, cannot be immediately thruft in 
from the Pillar fuperior to the cube,vzz, _ 
HB, becaufe the defcent of that Pillar 
of Air is obftruéted by the interpofition 
of the cube H, whereupon it is bot- 
tomed. Therefore of neceflity each of 
the collateral Pillars of Air, BCDE, 
G 3 mult 
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86 Dbferbattons touching the 
muft thruft in an equal portion of their 
{tock of Air, to fupply the zterfiitium 
of Hz inthe former figure, and then 
they will want fo much of their Pillar, 
as will make good what they have thus 
contributed to fill that fpace. And this 
they are to borrow fromthe Pillar AB, 
that lay perpendicular to the cube, 


which now at this Elevation is BH: | 


for asthe cube it gradually raifech from 
N towards H, the Pillar of Air incum- 
bent upon it muft be difplaced , and 
what is fo difplaced, muft be thruft into 
the lateral Pillars BCD, to fupply 
what they contribute to the relicted 
fpace HAL: and foin every Elevation 
higher of the cube H, fo much {pace as it 
leaves, muft be immediately thruft in 
from the collateral Pillars adjacent to 
the Tube, and muft be made. good in 
the fame moment from the Air, rhruft 
out of the perpendicular Pillar BH, by 
the gradual ‘Elevation of the cube to 
fupply the collateral Pillars. By this 
procefs of one part of the Air into ano- 
ther, to accoramodate the motion of its 
parts, it {eems evident, that there ts not 

: that 


1B | 


, 
Hf there could be no motion or tran{mi- 


en 
in 
tia Bate, that fhould be like fo many Wed- 


lu, Ml ges to keep every portion of Air juit 
hus] in chat place it hath; or by Gravitation 


= 


“f of one part upon another, to keep all 
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that preffuré of one part of the Air upon 
another, nor of all upon the common 


ithe parts fo tight one to another, as the 
Suppofition imports. . For then certainly 


on {| gration of one part of the Air into ano- 
in- ther, as we feethere is not only in the 


and | 


more. The: moft forcible Winds could 


fin t 


Inftance above given, but ina thouland 


no more remove one portion of Air 


a). out of its place, then they couldremove 


a Pyramid of Memphis, if this Sup: 


upon the Torricellian Experiment ; 
which, by what I have faid, and fhall 


any 
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88. Dblerbations touching the 


any other Bodies ;, wherein I have been: 


the longer, becaufe I hall perchance 
hereafter have recourfe to fome of the 
things faid in this‘Chapter, 


a aS ee ae 


CHAP.» V. 


Concerning the Gravitation of heavier 


_ Fluids upon thofe that are lighter, 


—F3 Here be thofe that contend, that 


there is no Body pofitively light, 
bur only comparatively, and that the 
Afcenfion of any Bodies is not from the 


intrinfick nature or quality of the Bo- — 


dies themfelves, but becaufe others that 

are more heavy than thofe are,and more 

vigorous in their defcent, dodrive u 

thole that are lefs heavy, by taking their 

pects and {fo force them to mount 
igher. 

Whatever may be faid inthis refped, 
in relation toAir, yet furely it holds 
true in other grofler Fluids, and fome- 
times in folid Bodies alfo: Oyl is truly 
heavy, and yet driven higher by Wa- 


er, 


| 


| Torricelian Crperiment, ~ 89 
eiiter, which is ordinarily heavier than 
we POyl.. And the fameistrue in relation 
ite to Water and Mercury, the latter dri- 
ving up the former ‘though a heavy 
| Body, becaufe not fo heavy as Mercury. 
p As I have before {aid , there isa double 
g Dupeery or equipondium of heavy Bo- 
dies; oneinrelation to their intrinfick 
| or {pecifical weight, another in relation 
| co the external or quantitative weight, 
| Water is {pecifically heavier than Oy], | 
} and Mercury than Water, whence it im 
| comes to pals, that abtlk of Mercury | 
| weighs more than a bulk of Water equal 
| to the bulk of Mercury, one {quare i 
-f Inchof Mercury, .counterpoifing neer 
| 14 {quare Inches of Water. But yet the 
bulk or quantity of Water may be fo wa 
- much, or {o great, that it may overpoile 
the Mercury, two ouncesof Water ne- 
ceflarily being more, and weighing 
double to an ounce of Mercury, though 
fpecifically heavier than W ater. 

And therefore inthe confideration of 
the Gravitation of heavy Fluids upon 
lighter, we are to take thefe two parts 
into confideration.. v7z. 
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90 WMblerbations touching the 

1. TheGravitation of a Body; {pe- 
cifically heavier, upon orina Body {peé- | 
cifically lighter, asthe Gravitation of } 
Mercury upon Water, ‘or Water upon 
Oyl or Air. | 

2. The Gravitation of a Body fpe- 
cifically lighter, yet in quantity or ex- 
trinfically heavier than the Fluid it 
prefleth ; astwo poundof Oyl upon a 
pound of Water, andthelike. 

As to the former of thele, there feem 
to befour ways , wherein ‘the Gravitati- 
onor preflure of a Fluid upon a Fluid, 
{pecifically lighter, fenfibly is exercifed: 
viz. 1. By way of Penetration , 2. by 
way of perpendicular, or other defcen- 
ding Depreffion, 3. by way of lateral 
Preflure, 4. by way of Elevation of the 
lighter Body. 

For the firft, ifa cube of 12 Inches 
{quare be filled 9 Inches with Oylj and | 
the other three be filled up with Waters | 


$i) 


though forthe prefent the Water gent- 
ly poured on will flote upon the Oy], | 
yet in a little time it ‘will penetrate 
throughit, and get under it, and the | 
9 Inches of Oyl will fwim uponit, pref , 

| fing | 


q 


pe | fing its Superficies equally every where. 


Vee | 


‘ \ 


on | 
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| And fo ifalwmen be at the bottom of 
the cube, the Water firft,@and then the 


upon Oyl, will gravitate upon the Air, and 


— J prefs through it. 
jel). Butifthe top of the cube be clofely 
r e- covered, fo that Air cannot get in above 
dit) the Water, the Oyl will not defcend 
on through the /wmen, the reafon whereof 
_ | is hereafter explained. 
fen] - . For the fecond, it is very plain, that 
tuti-) che heavier Fluid will in fome Inftances 
iid, prefs upon all the lighter, by a depreffion 
wie) where itcan have way ; fometimes im- 
1, | mediately, fometimes mediately, vz. 
fen notwitftanding the interpofition of an- 
self) other body. For inftance, 
fief,  Ifanempty Bottle or Glafs-bubble be 
| placed in a veflel of Water, at a {mall 
aches f depth, the Air included in the Bottle or 
inf], “Bubble, being a Body lighter than Wa- 


th 


ter, willmount up to the top,’ if it be 
not kept down: for a {mall preffure of 
Water, though it prefs upon the inclu- 
| ded Air as much as it can, yet it cannot 
| comprefs the Air fo much, asto drive 
| jntoit aquantity of Water, that may 
make 
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92  Mblerbations touching the , 2 
make the Bottle and included Water ‘uthot 
equal in weight, or morein weight than 116,53) 
the like bulk*®f fimple Water; but if /yerim 
more Water be pouredinto the veffel, jiu! 
whereby a weight of Water incumbent: } dust! 
upon the narrow mouth of the Bottle or. 9 wy): 
Bubble, is fufficient to comprefS the J 
included Air, to fuch a contraCtion, itil 
as may admit Water enough to make §mylii 
the Bottle, with the admitted Water, jistta 
to counterpoife more than alike quan- im! 
tity of imple Water, the Bottle or Bub- | 
ble will fubfide, and fink to the bottom | 
again, ifthe veflel be unladen confide- | 
rably of its Water, whereby the Air” 
included in the veflel being under alefs 9} 
preffure, can expand it felf to its natu- Water 
yal dimenfion, and thereby thruft out of Mitral: 
the Bottle fo much of the included Wa- @Vitery 
ter, as may render the Bottle, with the @hit, 
included Water , lighter than a like’ lint 
quantity or bulk of fimple Water, equal (ibis. 4 
to the bulk of the Bottle, the Bottle will Wp, 
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te 3,/.5, problem. 3. and the excellent Mth, 
Author | 
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\ateltjAuthor of Hydroftatical Paradoxes, pag. 
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shina 6, 535153. and elfewhere. The Ex- 


periment is certainly true, but the So- 
lution thereof, and the Conclufion de- 
iduced fromit, of the Gravitation of the 
upper parts ofthe Water upon the low- 
ler, isas] think wholly miftaken, for 
the reafon of it isnot from the imagt- 
nary Gravitation of Water upon Wa- 
ter, but of Water upon Air, which be- 
ing alighter body than Water, and ca- 
pable of compreffion into a narrower 
compafs, by the Gravitation of Water 
upon it, fuftains that weight of the Wa- 
t@?, and is comprefied by it, and under 
it: itisnot an effect of Gravitation of 


) Water upon Water, which ts of equal 


intrinfick or Specifical Gravity, but of 


} Water upon Air, which is a lighter 
| Fluid , and compreffible. Again, this 
| Gravitation of heavier Fluids upon 
)) lighter, though not immediately conti- 


uous, is plain by this inftance, 

If a Cylindrical veflel-of Water be 
of 6 Inches diameter, and there be a 
Rundle of Wood. fpecifically lighter 


| than Water of five Inches 4 diameter 


placed 
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94  Dbferbations touching the 
placed at the.very. bottom of it, the Anc 
Water will drive it up to the Superfi- it iaG 
cies of it, becaufe itis a Body {pecifically || and i 
lighter than the Water. But if there be) {thom 
a hole of five Inches diameter in the bot-)} {0 t 
tomof that veflel, and the Rundle be | wel! 
placed upon that hole, fo that it formes | oot 
what overlaps the hole; fo that the Was Jt 
ter cannot pafs out of it, and then it be | sta 
filled up with Water, the Rundle will Ii an 
gravitate upon that hole, and the ins} veg 
cumbent,Cylinder,of Water, commen= be bel 
furate in Bafe to that Rundle, fo hard. iheW 
and clofe, that it requires. a weighe in} lA 
a pair of Scales, neer commenfurate #to | Wate 
the weight of the impending Cylinder dive 


of Water, to raife it fromthe bottoms § Ant 
‘and the reafon is; becaufe the Rundle f sottte 
being the’ Operculmm of that hole; |tleli 
through which the Water fhould pals fipWa 
intothe lighter Fluid). the Air, and fo italy} 
is the impediment of the Waters pal M hy ¢ 
fase , it gravitates upon it, becaule it Mf hne, 
hath mediately a lighter Element upon Why) 
which it gravitates,namely the Air. Tel} lig 

Wr 


is Stevinus his Experiment, in his pra- | 
étical Hydroftaticks , upon his ro, Pro- 
polition, — And 


| 
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thy And upon the fame reafon itis, that 
a if a Glafs-bottle filled with Sea-water, 
tdlyftand ftopped , be let down twenty fa- 
‘ey thoms into the Sea, it will not break, 
B for it is filled with a Fluid of an equal 
| weight, and fothe external Water doth 
not fenfibly gravitate upon it, for it hath 
within a fufficient power to refift the 
ith! external preflure. But if it be full only of 
vill Air, and ftopt,and let down as deep by a 
be iogy Weight appended toit,(as it muft)it will 
men] be broken by the preflure and weight of 
I the Water immediately upon the inclu- 
ded Air, whichis lighter than fo much 
| Water, and fo it prefleth upon it, to 
| drive itup,and crufheth the glafs into it. 
| And this Itake tobe onereaion,though 
band | not the only reafon of the Experiment of 

| 

| 


—_— 
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the Valve, and likewife of Oyl thrufting 
up Water into a Tube,though of a {peci- 
fically heavier confiftence , and poffibly 
may contributefomething to the. 1n- 
| ftance in the fourth Chapter, whereby a 

Syphon filled up with Mercury to the 
sir, It} ughe of the fhorter leg, and immerfed in 
ut Water, the Mercury in the fhorter legg 
yoy Awilliubfide a little,and afcend in the lon- 
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96 6©Dblerbations touching tye 1:3 
eer leg although the Mercury bea Body i 
r4 times heavier than Water; for in } 
thefe inftances; though the immediate ) 
contiguity be of the heavier Body to) 
the lighter, as Oyl to Water, and Water )} 
to Mercury, yet inas much as. the Mer- | 
cury in both leggs is in «quilibrio, and | 
the Airis behind the Mercury in the | 
longer legg ofthe Syphon, and behind | 
the Water inthe Tube, the Water m1 
the one cafe, and the Oy] in the other, }{1% 
doth in truth gravitate upon ‘that Air iI 
mediately and effectively, rather than | aie 
upon the: intermediate heavier: Fluid , | landt 
efpecially if the body of the Air be any 
whit lower than the Superficies of the 
Water. | 
And thus far touching the Gravita+ [thAy 
tion or preflure of a Fluid {pecifically |i 
heavier,upon a Fluid {pecifically lighter. 
Ifhould now come to confider the pref= If 
fure ofa Fluid {pecifically lighter, yet 4} 
withan excefs of extrinfick or quantita- 
tive weight upon a Fluid {pecifically 
heavier, astwo pound of Water upon 
a pound of Mercury,’ or two pound of | 
Oyl upon a pound of Water: but be- | 
caule | 
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bodyileaufe this and fome other confiderati- 
it infjons, for the better clearing of the mat- 
ehiteliters contained in this Chapter, may oc- 
dy wiicur in thenext, I fhall remut it thither. 
Watergh 
re Mer 
1, andy 
a thee 


CHAP. VI. 


Concerning the Prefure or Gravitation of 
chindl lighter Fluids, upon thofe that are fpe- 
ter if cifically heavier, © 
other) YT. is certain, that every Body, whi- 
t Air) de the fluid, or folid, incumbent upon 
‘win another, though that Orher. be a thou- 
rid) fand times intrinfically and: alfo extrin- 
wang fically heavier than the incumbent Bo- 
fee dy doth gravitate and prefs upon it. 

| And therefore if we fhould fuppofe 
avitep the Air to havea weight, but a thou- 
‘elv) {and times -lefs than the like portion 
‘sien OF Water, a portion of one {quare foot 
oye} OF Air incumbent upon the Ocean, 
“yet} would have fome preflure upon it: fome- 
nite) What like the Problem that pafled in 
Fall | the Affirmative among Frefh-men ‘ia 
ron] the Univerfity, That if a Horfe had as 
wit) meh as be coufd carry, the addition. of the 
|| weight of the thoufandth part of a Fea 
en : H ther. 


dcr LOO A it AEE ih reer enssoryetikscomtt celle 
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98 Dbflerbations touching the 
ther.wonld, break his — back. lheiol 
But this is not the preflure or Gravi- [4 


aq 
! 


‘tation | amefpeaking of; but fuch a Gra- || py 
vitation orpreflure,.as would put the}. 
fubjected-heavier Fluid into a fenfible |) 4:4) 
| motion, or change of place or fituation. } yj 
Aaa Ina pair of artificial Scales, a pound’ § yj 

Be! of Feathers or Water, will equiponde~" } (5 
Bitty fatea pound of Gold. or Mercury, and J wis 
2 pound of Feathers will preponderate a |} ja, 
pound of Gold:or Mercury,notwithftan-" } i, 
ding the great difparity of their intrin- |) 
fick weight. A a 

And {o inaBallancethat feems more: | ; ,, 
natural, ifa Syphon of half an Inch dia-_ AW 
meter, with onelegg of fix Inches long, § 1; 
and the other of thirty four Inches | 
long,or mote, be filled with Mercury’ J, 
tothe height of the fhorter legg, and) | in 
then ftepping the Orifice of the fhorter | ‘ 
lege with the finger, fill the longer | ti 
lege withwater, and then opening the’ | cs 
ners oi tain 
Orifice of thethorter legg, the Water in: 9, " 
the longer legg, though {pecifically: a 
lighter than the Mercury, wilbdriveé out: |] > 
the Mercury out of the Syphon,» be-' 
caufe the extrinfick or quantitative: 
weight | 


Bu 
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| weight of fo much Water exceeds the 


‘Dextrinfick or quantitative weight of the 


“Lf fabjacent Mercury. 


i Ifacubick veffel be filled fix Inches 
OM high wich Water, and-a Glafs-pipe open 
tat both ends be immerfed at one end in 
l the Water, and then fuperinfule gently 
‘T (to avoid ‘difturbance) {0 much Oyl as 
| will flli¢ up ten Inches, vz: four In- 
}) ches of Oyl, and fix of Water, the Pipe 
I) will be filled with W ater neer to the le- 
}) velofthe Superficies of the Oyl, but not 
| quite level'to the Superficies of the Oyl, 
I) it will want fo much,as the likequantity 
4 of Water in the Pipe, is heavier than 
| the like quantity of OyL. 
i © Butifa Pipe filled with Oyl, and the 
upper end ftopt witha finger , whereby 
| the Oyl remains fufpended in the ‘Tube, 
Or Pipe, and then the open end be im- 
merfedinthe Water, the Oyl, while it 
Obtains a Superficies' in the Pipe confi- 
derably higher than the Water in the 
veffel, will fubfide till it come to fch 
dn Elevation above the Superficies of 
the Water, asi’ proportionable to the 
degree of fpecifical Lightnefs that it 
H 2 obtains 


sy 
a 
| | 


100 6. Dh ferbations touching the (ee 
obtains more than the like quantity of ili 
Water. And “till then it fubfides into |wae 
the Water, becaule it hath a greater | {a(per 
proportion | of , accidental: weight by | oft 
its fo great Elevation above the Superfi- } ohjsi 
cies of the Water: for the Elevation of } Piped 
one fluid body above another, gives the } efi 
greater ftrength and f{wifter motion | py; 
toits defcent: whereby though a ligh- |; - 
ter body, it conquers the refiftance of | {7 
the Water of a lower Superficies. I wiht 

Whichis the reafon, why a Tube of } 4 
Water, four foot high, cafts out More | iyo. 
Water in the fame portion of time, | fond: 
through the fame /wmen, than a veflel | | te A 
ofthe fame diameter, and but two foot | seh 
high, asI fhall hereafter more at large | ein 


obferve. I | 
And this is the reafon, why.ifafmall Shock 
Glafs-T ube of. fix Inches long, be filled Bi, 
with Water, andthe upper end being | Deke 
{topped with the finger, whereby the | But 


Water is fufpended in the Pipe , and Bit 
then the lowerend being immerfedina ]\." 
veflel of Water fix footdeep , and then | 
the upper end unftopped, the whole | 


Water in the Pipe will empty it mn | aa 


ele 


; i 


; 


uy off 
‘ito & 
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Pell it attain a Superficies equal with the 
AW ater in the velfel, and will not be kept 


| fufpended in the Pipe by the refiftance 


of the Waterin the veflel , becaufe if it 


} obtain never fo little more height in the 
}) Pipe than in the vellel, it hatha grea- 
W) ter force to prefs downward, than the 
5 | Soha in the veflel hath ftrength to re- 
‘H iiit it. 


Ifa Tube ftopt at one end be filled 


) with Mercury, andinverted in the open 


be of Air, the Air will afcend and terebraté 


; MOE 
f time, 
, pelle} 
0 foot } 
large | 


= eee 


through the Mercury as faft as that de- 
fcends ; fothereisa kind of preflure of 
the Air afcendendo upon the Mercury, 
and thereby both the Air and Mercury 
obtain their feveral natural motions, 
this defcendendo , and that afcendendo , 
whereby Vacuity is prevented, and the 
continuity of the parts of the Univerte 
preferved. | 

But if the’ Tube be very {mall, fo that 
the Air cannot make its way through 
the lower orifice, to gratifie the Mercu- 
ry with a defcent’, by that means the 
Mercury will remain fufpended in the 
finall Tube, and will not defcend. The 


H 3 


like. 
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1o2 MObferbations touching the 
like will happen, if fuch a dmall Tube 
be inverted into'Water, the {mallnefs of 
the orifice -not admitting the afcent of 
the Waterto fupply the ipace dereliéted 
by adefcent of the Mercury, the Mer- 
cury by force of the Catholick law of 
Nature will remain fufpended, and its 
natural defcent will be thereby fuper- 
feded. 


So that the preflure or Gravitation of 


alighter Body upon a more grofs and 
weighty, will be occafioned, 1. Either 
by the Excefs of the quantity and ex- 
trinfick weight of the Fluid ipecifically 
lighter, or 2. by the advantage of its Po- 
fition or Elevation above the Superf- 


cies of the groffer Fluid, or 3. by the | 
interpofition of that common law of | 


Nature, #f evitetur vacuum, 


Ifhall conclude thefe general Obfer, | 
vations, touching the Gravitation of | 
Fluids, with that of the Valve , deferi- 
bed by the Excellent Author of Hydrofa- | 
tical Par adexe3, cap. ultimo. which was | 


certainly a- soft, ingenuous. Experi- 


ment, though | am notat all fatisfied | 
with the Solution he giyesofit, nor the | 
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Gonfequences deduced by him, from 


hit, touching the Gravitation of Water 


‘upon Water, (Imean fenfible Gravita- 


‘| thereof by the Learned Author ‘of the 
|) Enchiridion Metaphyficum: 
ation Off 


i 
Hf 
4 


! 


And becaufein this one Experiment 
duly obferved and improved, many of 
the moft abftrufe- Conclufions of Hy: 
droftaticks may be cleared even to fenfe, 
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I hall diftin@ly examine it, andthe phe 
nomena appearing in it. + 

The Inftrument is thus made, accor- 
ding to that form which I made ule of. 

Itcok 2 hollow Tube of Laton, clofe- 
ly fodered at the Sides and joynts, of 39 
Incheslong , two Inches 4:1n the dia- 
meter from the top to the bottom, with 
a Brafs Valve at the end of it -fodered 


. to it, and a brafs Sucker or Cover of the 


fame fafhion’ with thofe'ufed in Pumps, 
only in Pumps the Cover or Sucker 
hath its head upward, in’ this: Inftru- 
ment the head is downward» whereby 

H 4 it 


yo4 Obferbations touching the 
it being inverted it falls out about an) | 
Inch below the Valve, but: cannot fall’ | 
out more, becaufeftayed by the Frame) | oun 
of the Valve. i S| half 

Fig.7. ThisSucker exactly coversthe' | | 
mouth ofthe Valve; that no water can }- i 
come in, when the Sucker is clofely | ca 


a th 


and Box of the Valve. Vie 

The Valve thus prepared, I ftrictly |} {yy 
weighed the. whole Valve, Tubes ) tm; 
Sucker, and ‘Thrid, with the wooden |) tipo, 
| A Nut # ° 


ftrained up, by a ftring faftned to it in’ | wel 
the inward pin of it, and fo conveyed. } pitt 
up through the Tubes. The Sucker } intl 
thus faftned to the Valve or Box, and } lat 
the Boxfoder’d clofetothe Tube, and ] lw 
the ftring conveyed up through the | bon 
Tube to the open end of it, the Engin is 9 tio! 
fornved according tothe Figure in the § wt) 
Margin, reprefenting ~7 the Tube, 2 fj late 
the String, C the brazen Box of .the ff aly 
Valve foder'd tothe Tube; D the Sucker 9} gy 
or Cover of the Valve let down as: low jf tee 

° ° ° | } 
as it willgo, with a Hook to holdany 9 tong, 
weight appended to it; which Sucker 9 ye), 
being {trained up with the ftring, clofe- | nn 
ly ftops the lower orifice of the Tube; A cp 
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Nut upon which to roll the ftring , 
which weighed in all three pounds,two 
ounces and ahalf,; or so ounces anda 
half. : : ! 

The Sucker ( for fo I fhall call the 
name ofthe Valve) weighed feven oun- 
ces and one half: and I was curious in 
weighing thefe things , becaufe the 
great ufe of my Experiments confilted 
in the comparifon of weights of the 
Inftruments themfelves, and the W ater. 

I took then a great glafs Tube, of a- 
bout five Inches diameter, and about 
two foot anda half long, and filled it 
with Water; though I ufed alfo a 
Leaden vetlel of fix Inches diameter, 
and four foot long, for the.immerfion 
of my Valve, which though it were 
deeper, yet the Glafs veflel was more ac- 
commiodate to my ufe, and ferved as 


-well,and therefore I ufed it, and there- 


upon made thofefeveral Trials. 

(Fig.8.) 1. The Tube let into the 
Water, with the Valve open , would 
freely fubfide tothe bottom: of the Wa- 
ter; be it never fo deep, the water get- 
ting upinto the cavity ofthe Tube: for 
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106 Dblerbations touching the 

the oles of the Tube in that inftance, jis 
no morethan the length and thicknefs 
of the Laton , the Brafs Valve and 
Sucker; but the weight thereof being 


morethan fucha fingle moles of water, 
it muft neceflarily fubfide to the bottom 


of the water. 

2... The Valvebeing. drawn up, and 
fuftained by the Thrid wound about 
the wooden Nut at the top of the Valve, 
whereby no. water could come into 
the Tube, and then left freely to fubfide 
inthe water, would, fubfide to, a depth 
of one and twenty Inches, and fofwim 
erect inithat depth of water, one and 
twenty-Inches being immerfed in the 
water, andeighteen Inches of the Tube 
being in the open Air, above the Su- 
perficies ofthe water. » ., 

_ And the reafon is, becaufe though 
the Laton and Brafs be; {pecifically hea- 
vier than Water, and)-therefore will 
fink,asin.the laft Inftance , yet becaufe 
now the-Tube fits upon the water, as 


oneentire Cylinder, anda Cylinder of | 


Laton thirty nine Inches long, and two 
Inches; broad filled, with: Air only-s:is 


not. | 
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Torricelian Experiment, 107 
not heavier than a Cylinder.of Water 
of one and twenty Inches long;and two 
Inches ¢ diameter, but do equiponde- 
rate; therefore the Tube. finks. no 
lower than one and twenty Inches to 
make an eguipondium between itfelf and 
the like bulk of Water. 

43. I therefore with all the exad- 
nefs I could , .meafured the weight of 
the ‘Water commenturate to a -Cylin- 
der of two Inches 3 diameter, and one 
and twenty Inches long, (the quantity 
of the Tube {wimming in the Water.) 

Firft therefore filling my Glafs Tube 


ead) very full of Water , I immerfed the 
in the & we 
Tie | deep then at thatdepth lifting up the 
he St 
! | twenty Inches of Water thus impri- 
| fonedin the Tube, and fo taking it out 


| clofed; and then when out of the Glafs 


Valve open into one and twenty Inches 


Sucker , and inclofing the one and 


Tube, {etting it to run into .a veflel 
weighed before.,.1-fnd the weight of 


| the included Water weighed fourty and 


feven Qunces and half, or three pound 
wanting half an Ounce; which is about 
three Ounces lefs than the weight of 
| the 
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108 MDbferbations touching the 
the whole Inftrument. And this abate- 
ment it hath for the thicknefS of the 


Tube and Valve, becaufe the water that | 


is prefled upon by the Tube and Valve, 


and {fo raifed out of its place , 1s preffed } 
up by the convex or outfide of the Tube } 


and Valve, and commenturate to it. 
Therefore again ftraining up: the 


brink of the GlafS, and then I immer- 


twenty Inches depth; the Valve ftrai- 


ned up by the ftring, and preferved the | 


water that wasimpelled up by the im- 


merfion, and thrown over: and this I 
likewife exactly weighed, and found tog Moll 
1 moles Of 
crf 
and half, which is about an Ounce more J}! Sap 
than the weight of the Engine; which — 
difparity might happen for want of ex- | 
actnefs.. But the fumme of it is, there | 
is no confiderable difference between | 
the weight of the whole Engine, and 
she weight of fo much Water, as will | 
coun. | 


weigh nearupon the point of fifty one 
Ounces +4, or three pound three Ounces 


| 
i 

¢ 
} 3! 


aes 
{tring of the Valve, whereby no water | Me th 
could get in, and filling my Glafs‘Tube ‘ae 
of reftagnant water to the very brim or | m x 

as Cavi 
fed my Tube intothe water to one and y Mtanty 
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countervail in quantity to fo much of 
the Engine or mingled Cylinder of 21 
Inches thereof immerfed.in water. 
Which gives us a plain account , 


) why and how much a Body lighter than 


the like quantity of water, will fit a- 


| bove water, and. why, and how it comes 


to pafs, that fome Ships draw more 


water than others, and how much bur- 


then they will bear, before they will 
fink, viz. ifthe Ship or Barge with all 
its Cavities and Lading, be not heavier 
than fuch a folid bulk of water, as equals 
the whole oles and Cavity of. the 
Ship or Barge, the Barge will live, 


though it draw water neer to the. very 
top of the fides of the veffel. And if 


the Ship or veffel be lighter thaniuch a 
moles of water as equals the whole con- 
tinent of the Ship cr Barge, fo much of 


the Ship or Barge will emerge above 
the water. Forinthe inftance in hand, 
-4n as much as 21 Inches of immerfion 
| of the Tube, was the product of its 


whole weight of three pound: , two 
Ounces and half; and thofe one and 


| twenty. Inches thus immerfed, were 


equal 


4 
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110 ©. Dhbfevbations touching the Ss 
equal in weight to’@ bulk of Water’, ee 
commenfurate to that Cylinder of'az |? *" 
Inches immerfed, the reit of the Tube Lae 
viz. Inches, did flote-eret upon the | °°) 
Water’; for if iti fhould: have fubfided, | 
the moles: of Water lifted up out of its } 
placewouldhave exceeded the weight} 
of the whole Valve; wz. three pound, | 
two Ounces’, and half; which by’ the | 
yules and Laws of| Hydroftaticks it may. | 
not do, | | tho 
4; ‘Ifthe Suckerbedrawa' up and | esi 
thenammerfed follow, that the portion | ten 
of Water impelled up by the: Tube 5 do 
exceed the weight of the Sucker')viz.7 
ounces and half } the Sucker will be | 
fuftained by the: preflure of the Water | 
upon itsas fuppofein the 84 Figure! it 
were prefled even to L AZ, or N O,which | 
is nineInches below the Supertficies: of 9% 
the Water. And theréafon “is 5: beeaufe [ue 
the Sucker is now ithe’ moveable’ Bafis J tly 
of theincluded Colunin of Air,‘ which 9" 
is alight Body, and fo gravitates no- | 
thing upon the Water; and the Sucker | 
being’as it were the Bafis of that Co- } 
lumn, and moveable, weighs but feven | 
Ounces | 
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| Ounces and half, and the Tube fubfiding 
jas low as LAorNO, prefleth up a 
| portion of Water of double that weight, 
§ and this portion of Water bears againft 
the Bafe or Sucker more forcibly and 


powerfully than the Sucker can bear 
jagaintt it. 

5. But if the weight of’a moles of 
Water , commentfurate to’ fo: much of 


! yf the Tube as is immerfed in the Water, 
VbelefSthan the weight of the Sucker, 


» the Sucker by its own weight will fub- 


fide, notwithf{tanding its immerfion in- 


| to Water. 


By; iterated Trials I found, that if I 


} kept up the Sucker by the 'Thrid, and 


'immerfed it toten Inches, or more, and 
lergo the ftring, whereby the Sucker, 
though now at liberty, would yet not 
'fubfide ; but remain fufpended' by the 
preflure of the Water upon it, yet if 
Tgently raifedit up, ‘till it came only 

toan immerfion of four Inches and half, 
the Sucker would fubfide;* wherefore 
clofing in the included’ Water ‘at that 
depth, by lifting up the Thrid, and fo 
clofing the Sucker, I weighed that in- 

| clofed 


} 


if 


! 
i 
1 
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112 MDbflerbations touching the | 
clofed Water, and found it juft weighed junc 
as much asthe Sucker, vzz. feven Oun-  |{nch 
cesand half, and there could be nocon= ‘jbioa 
fiderableodds here by the thicknefs of } {edi 
the Tube, the immerfed:portion thereof} bea 
being, butfmall,and thedides very.thin. acl 

6. But becaufeI would purfue ther 9 ie) 
proportion to the uttermoft, Ikept:up | mic 
the Sucker: with theutring, “cill the J ally 
Tube,came to ‘the ammerfion of four | 
Inches-and: half, and then fubfided, I 
then inclofed-that four Inches and half _ 
of Water,and kept upthe Sucker, and — 
smmerfed the Tube with the inclofed 


topetiy 
toa 


long: 

four Inchesand half of Water, and gent- J amr 
ly raifing itup, it {ubfided at nine Inches $i, 
immerfion. | : B cheso} 
Andthe reafon isthe fame as before; Jbyi 
for theincluded cavity of nine Inches, §kby 
had init four Inches.and half of Airy: 9 Ay 
which weighed nothing; and four In-) hil j 
ches and halfof Water, whichasbefore ffi, 
is hewn, weighs feven Ounces and half ings 
and the weight of the: Valve which |} ig, 
weighs alfofeven Ounces ‘and half, the |] jy, 
whole-weight of theincluded Air, Wa- hee 
ter, and Valve, weighing only fifteen | Ving 
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 Torricelian Crperctment,.. 2123 
Ounces, and a Célumnm df Water.of nine 
Anches highs: and twoInchesiand ‘half 
broad; equal tothe cavity of the immer: 


{ed nine Inchesof the Tube; would have 
been of the fame weight: with,the four 
it, (Inches and halfiofincluded Water, sand 
ithe Sucker.;:whole weight:1s,nowsto 


make good the: uppermoft four Inches 
jand half of Airy {pace ;\:and' fo there:is 


jan; aqaipondinm i between.the: included 
i four Inches andshalf of included’ Water; 
d halt 


icogether with the weight of ‘the Sucker 
}to a. Cylinder of ;Water ‘of nine Inches 
long y anditwo Inches and: half:broad) 
eommenfurate:to the like:cawmwy of the 
Tube,and'the like quantity:-ofi nine Tn 
ches of Water, impelled: out ofits plact: 
by nine Inches ‘ofithe: Tube immerfed) 
below! the Superficies of the-Water. 1:0 
» And the damei:rule. arid proportion 
will: hold. uponithe like: quantity of 
more: Waterstaken in y;rand:a deeper: 
wunmerfior,y:iallowing the fame thing! 
for that -thicknels: of theofades: of the: 
"Bube;) which pon a deepimmerfion is: 


Wy.| mone confiddrable than uponan immer- 


fion of four Inches.and half: 


a .8 I 7, And 
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114 Dbferbations touching the 
_ Andalthough Idid not make an 
‘,@ual trial how much. weight inan 
empty Tube, deeply immeried , would 
be fuftained by the Sucker without fub- 
fiding ; yet by this proportion itis eafie 
to be calculated, vzz.that the Tube be- 
ing keptempty , and immeried to any 
depth below four Inchesand a half, the 
Sucker will fuftain without fubfiding 
fuch a weight, asis equal to a portion 
of Water commenfurate in bulk to fo 
much of ‘that empty Cylinder in the 
Tube, asis deprefled below the Superfi- 
cies of the veffel of reftagnant water. 
Sothat ifthe empty Tube will fuftain 


feven Ounces and half (the weight of | 


the Sucker) at four Inches and half im- 
rherfion, it will fuftain ftteen Ounces at 


nineIncheés immerfion, thirty Ounces. 


at eighteen Inches :immerfion, dixty 
Ounces at thirty fix Inches: of .immer- 


fion; for an empty Cylinder of thirty fix: 
Inches long and two Inches and halt 
broad, willcontain a Cylinder of Wa- 
ter of fixty Ounces weight, allowing: 
fomewhat ‘as before, for the thicknels: 


8, In| 


of the fides of the Tube... 
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8. In this itappears that the Water 
doth not gravitate upon the Water, 
but gravitates upon a Body lighter than 
it felf, though this Gravitation be ime 
mediately upon a Body as heavy or hea- 
vier than it felf. When there is nothing 
but Air imthe Tube, the Sucker is the 
moveable Bafis of that: Air, and it gra- 


vitates immediately upon the Sucker, 


but mediately and remotely upon the 
Aur above it, when there is a little co- 
lumn of Airin the topof the Tube, and 
below the Superficies ofthe Water, and 
under that a column of Water, and un- 
der that the Sucker.. If the whole Con- 
erete be lighter than fo much Water, 
it gravitates upon the Sucker, Water, 
and Air, becaule though the Brafs be 
fpecifically heavier than Water, andthe 
Water over it {pecifically of an equal 
weight with Water, yet the quantita- 
tive or extrinfick weight of both is-lefs 
thanthe weight of fo much Water as is 
equaltoa Bulk or Cylinder of Water, 
entirely commenturate to the quantity 
ofthe Air, Water, and Sucker, below 
the Superficies of the Water. 


I 2 9. That: 


116 Dblerbations touching the 

9. That whenaBody lighter than 
{o much wateris within the compafs of 
the Superficies of the body of reftagnant 
water, the water preffeth upon it up- 
ward, impelling itup, as here upon an 
immerfion of the Valve laden with four 
Inches and half of water, and likewile 
with the weight of the Sucker, into nine 


Inches of water, an equal quantity of | 


water to the woles of the immerfed 
Tube , viz. nine Inches fuftains the 
Sucker,notwithftanding its ownweight 


and the weight of four Inches.and half | 
of water incumbent upon it, becaufe | 
thofe two weigh but fifteen Ounces,and } 
nine Inches of the ‘exterior water | 
weighs as much, and fo there is an <qui- 
pondium between the potentia fustinens, — 


} 


and the ponds deprimens. 
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mit! Concerning the Space derelicted by the de- 
nou) foent of the Mercury in the Torricellian 
avi Experiment, and what it is not, or what 
nine! at os that fills ct. 

ry Ol . 
erledly HAs gonethrough the two pre- 
5 thi 


| 


00 purely void ofany Body... 2. Ifit hath 
sai {ome Body that fills that Space, I thall 


fhall confider what it is that moft pro- 
bably may be thought to fillit. 

| — Firft therefore [fay itis nor Nothing, 
‘(ADE or a pure Vacuity, but itis fome cor- 
f poreal fubftance that fucceeds in the 
| head of the Tube, derelicted by the Mer- 

cury. . 

And here 1. I fhall not enter into 
I 3 any, 
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118 MOblerbations touching the 

any large debate touching the poffibili- 
ty or impoffibility of interfperfed or 
coacervated vacuities in any parts of 
the Univerfe, neither 2. fhall I infift 
upon thofé obfcure evidences of the in- 
exiftence of a Body in that dereliéted 
fpace; as namely the communication 
of Sounds, or the reception of Light, 
or tranfmiffion of Colours, or other vi- 
fible peczes inorfromit. But 3. 1 fhall 
svound my Conclufion from thofe more 
fenfible and apparent Phexomena which 


do evince it; namely, thofe fenfible | 


dlain Effeéts in that feeming empty 


Space, which could never be produced 


but by the contiguity and prefence of 


fome corporeal fubftance , filling thar | 


fuppofed empty fpace. 


1. Icis moft evident to any man’s | 
fenfe that will but try it,that if che Tube 
be open at both ends, and filled up with | 
Mercury, andthen one end ftopped with 
the finger, and the other end inverted | 
and immerfed in the reftagnant Mer- | 


cary, whereby it defcends from the top 
of rhe Tube, a ftrong and fenfible At- 


teaGion 1$ wrought upon the pulp of | 


the | 
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| Torricelian Experiment, 119 
. the upper finger that clofeth ie, which 


* continues and grows more and more 
| 


.¢@forcible , fenfible, and evident, the 
S farther the Mercury is removed from 
, the upper end, and approaching to its 
i) ufual ftation of 29 Inches. 
vin his Attraction: is impoffible to. be 
‘y,.4) Without the contiguity of fome Body 
*y.) tothe pulp of the finger, which cannot 
iui) be the Mercury it felf, for That in a 
wi) Tubeof four Foot long is removed a- 
ih) bove a Foot diftant from the finger, by 
jee that time it comes to its ftation ; yet all 
ony this while the ftrong fuétion upon the 
ref Pulp of the finger continues, . 
off oe And they that go about tq tell us, 
| that it isnot Attraétion or Suction by 
_ any power within the Tube, but by the 
| pulfion of the incumbent column of 
| Air, need no other confutation than 
their own fenfe to aflure them the con- 
trary; for moftevidently the force that 
- the finger feelsis from within, and not 
from. without: .and this Solution by 
| Pulfion, isgiven only to gratifie that 
"| | imaginary Suppofition that fome have 
_ entertained of the Aery Column,where- 
_ ofin due time. I 4 2. The 
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>, The inftance of: Hauoratus Fabri : 
in the 6*of his Phyftcal Dialegues(though » 


not tryed: bymyfelf, yet aflerted to be 


tryed by shim)» puts itiout of. queftion:: | 
Ifat the upper:end: of the! Tube: theres | 


be fixed a folded Paper,: which may:bes 
extended 'byoany force ,:-but other wife 
contracting it {elf (ini the omanner.of 
Paper-Lanthornsmade by School-boys), 
this plicztz charta will by the fubfiding: 
ef the Mercury beunfolded: and exten? 
ded ,:whicly could: notbe, » but :by the! 
contiguity otfome Body untonite si: ss) 


3.  Theinitance givenby Linus, and: 


improved by-Fabr1; abi fupra;\of an emp- 
ty Bladdgnclofectyed;. and faitried tothe 
upper endand the; infide’\of the Tube, 
extended: after. the defcent of:the Mer- 
cury, and again contracting it felfto its 
former dimenfion by the. inclination 
ef the Tube,:makes it plain; ‘that this 
Extention.is the effect of fome:included. 


Body in that ‘relied fpaces whichis not — 


the bare grofs body of :the:.Mercury,, 
which is removed a Footor more below 
it,;.and in which there ds;.not fo much 
as pretended to be: any Magnetick qua 
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—— Torricellian Experiments x21 
iW) lity in-relation:to ‘the Bladder: 


| 

ie I of the Airincludedin the Bladder, that 
ul) extends it by'a natural expanfion} tellus 
rly) an invention fitted“ to fervé thé Suppo- 
yell fition of the prodigious natural ‘Elatery 
die) of uncomprefs’d:Air 5 whereof hereaf- 
off] ter. =. Paid 20g! RUSTON 
he, Ttis true j thatufthis Bladder ‘hath 
ing} any little orifice, or hole opéninit', the 
en) diftenrion will not'enfue ; but the’ rea- 
the) fon-thereof is evident, (not upon’ their 
Suppofition .of the: impediment' of the 
natural Elater of the Air‘included in 
mo the Bladder, ) but becaufe in that cafe 
f the Attraction is made as well upon 
ij the infide of ‘the Bladder through the 
. {| Orifice, as upon the outfide, and fo the 
Bladder obtains thé ‘fame. confiftence as 

| atfirfts but where there is‘no orifice, 
s} the Attraétion can only bé but upon 
. the outfide of the Bladder , upon which 
there neceffarily follows an Extenfion 
of the Bladder, and’a neceflary Contfe- 
| quent thereof is a: Dilatation and Ex- 
_ panfion of that little particle of Air im- 
| cludedinit; to the uttermoft dilatation 
12 that 


|. And they thattell us.it isthe Elatéry’ 
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 Blafticity, but by forcible Tenfion. 


122 WDblerbations touching the 
that that attractive force can giveit, or — |{; 
produce in it, which is not by natural © ,,, 


Upon thefe and the like fenfible and) | 
plain Inftances it feems undeniable by | ( 
any, that will not abandon hisown || , 
fenfe, that itisaot:Nothing that as: in} jy 
that derelicted {pace, but it is fome ba-! } i) 
dily fubftance; for othérwife it were | iy 
impoffible that thofe,andthe like fenfible | jy, 


effects could be produced: for regular-: | ,, 
ly, all natural bodily effeéts are wrought | yg 
bya contact of fome: Active body up-' | i: 
on the Patient, 1 7h 
Le ES ee | Ato 

! fal | 

Concerning the Body {upplying the dereliited 8 
Space ithe top of the Tube, and firft “19 
what it 15 not, | | iy 


1 the former Chapter Ihave conclu- 9) 
ded, that it is fome corporeal. Sub- 


{tance in. the. fpace, dereli@ed by the | : 
ercury in the topof the Tube, though § 


not confpicuous to the fight: and now | 
| I 


| Torricelian Experiment, r23 

of } Ithall confider firft what it isnot, and 

| 2. what it feems moft probably to be. 
=} There are two general Opinions 


i 


“| touching it: one that fuppofeth it is 
¢l/§) fome Body that comes de ford into that 
008) derelidted fpace and thofe again fall 
Sil} into feveral Opinions ; fome fuppofe it 
0% to be the forreign Air that pervades et- 
vet’ | ther the Pores of the Glafs, or the Mer- 
MOEN cury,; others that itis Z¢her, or Ethe- 
at) yeal matter, or (which is a differing kind 
git) of Explication of the fame thing) that it 
NUE is des Cartes his materia fobtilx, or his 
| Third Element, the ramenta or filings of 
Atomical Bodies. The other gene- 
fal Opinion is, that itis a bodily fub- 
| flance, not coming de forts , but arifing 
__§) fromthe included Mercurial Body. 
wi" Now astotheformer of thefe gene- 
4 1% ‘yal Suppofitions thatit comes de forts, I 
f fhall difcharge the queftion from that 
© Suppofition of des Cartes his materia 


' 
a 


4 


itl fubtilis, for there is no probable evidence 
ey any fuch Principle, it being only an 
by | imaginary fubftitution , andifit be any 
(oye thing befides. imagination , it feems to 
ad “ ) bebut Air, or at moft that fubtler part 

1 of 


: vas. an ee : .- 
+ Ae * = 1 — ae -_ ‘ 
ANN Ret NN oe tagapscas ET ANA a OC MIA gd ves ertnm ne , 
hans th ea Hed, Seed we ic a CLS CL a eee a eo a otuay,” 
F ate Sey 


la AES WA Ma at 


nea ALI INA dH, AER nag 5 


cere tier 


era 


eo 
ae 
ie 
= 
7 
i 
= 
a 
i 
* 
id 
\ 
\ : 
$ 
3 
‘é 
& 


<a 
A a 57K 


124 . Dbferbations touching the 
of the Univerfe called:ezther, which’ 
poffibly may be nothing elfe but the 
fubtler 4nd more> refined -parts :of the 


Air, difgtoffed of thofe vapours or Ejfiv- ye 


via; which obtain ordinarily in the in- 
ferior ‘parts of the Air,. commonly cal- 
led the Atmofphere:) i210: 

- And therefore onemethod of, difeul- 
fion of this queftion-will poflibly be ap- 
plicable to both. thefe Sippotitions, of 
the admiffion of forreignm) Air or «ther 
into the dereliéted {pace sin the Tube 
above the Mercury. 

If therefore it be forreign Air of ~£- 
ther that occupies that place, it mult be 
upon one of thefe accounts, viz, either 
that the Air or «£¢ther, upon the account 
ofits own fubtlety and tenuity, freely 
and of its own: accord pervades. the 
Glafs or the Body of the fubfiding Mer- 
cury, and do takes up the derelicted 
rooin ; or elfe that although of its own 
accord in would not penetrate through 
either of thofe two Bodies, ‘yet that it is 
as it were-forcibly {trained through 
the pores of the Glafs or Mercury , and 


by the fubfiding of the Mercury, and the 
: re. 


| Torricelian Cepertinent, 125 
-gefiftence of Nature againft Vacuity , 
| percolated into that vacant {pace. 

As to the former of thefe Solutions, 


.§ it feems altogether unreafonable to ima- 


| gine any freeorunconftrained penetra- 
| tion of the Air; sor J£¢her, into that 
| fpace: for although the Glafs , and like- 
wife the Mercury arenot-altogether de- 


.}) ftitute of Pores, -yettheydo not run in 


ia ftraight uninterrupted line, but are 
crofled. and obftructed by interpofed 
filaments, that muft neceflarily {top the 
freé paflage of the Air or -£ther through 
.) them, fotharthey are not wholly per- 
§ -vious to thofe Bodies. i 

} © And that thisis fo, appears by thi 

if oneinitance, whichis as goods a'thou- 
fy) fand. | 
the Ifit were true, ‘that the Air ore £ther 
_| did: freely pafs ‘through the fuppofed 
ipores.of the Glafs.or Mercury, the Mer- 
cury would never be fulpended at twen- 
ty nine Inches, but would wholly. fink 
| dnto the veffel or reftagnant: Mercury 3 
| forthe infinuation ofthe Air or wéther 
through the Glafs or Mercury:, would 
 lupply the vacuity, as well below twen- 
ie ty 
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126 ©Dbferbations touching the 
ty nine Inches asabove, and {fo accom: | 
modate the derelicted {pace in allits E- | 
vacuation, as well asin part, and like- 
wife would accommodate the Mercury 
in its natural defcent without any~in- 
convenience; and yet wefind, that at 
twenty nine Inches the Meccury keeps 
up, and fubfides not. 

And that which puts it out of que-— 
ftion, that the natural irruption of the | 
Airor e£¢her fills not this Space, is this: 
let but the leaft orifice, no bigger than | 
the pointof a {mall Needle be made in | 
the top of the Glafs Tube, the Mercury 
would entirely defcend, and not be fu- 
{tained at twenty nine Inches, becaufe 
here isan admiflion of forreign Air to 
fupply the {pace dereli¢ted by the Mer- | 
cury,.as faft as it defcends. And:the 
fame efe& would follow, if the Air or 
Aither did penetrate through the {mall - 
pores of the Glafs or Mercury. And fince | 
we fee it doth not obtain that effect, we | 
have reafon unqueftionably toconclude, | 
it hath not. any. admiflion 2b extra 
through ;thofe fuppofed pores of ‘either | 
of thole Bodies. | 


It | 
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It remains therefore to be confidered, 


) whether that by the great contention 
) of Nature againft Vacuity, andthe for- 
| cible. ftrefs of the Mercury on its defcent 


downward, there be not a kind of for- 
cible ftraining of fome Aery or Ethe- 
| real’ Particles through the Glafs, or at 
leaft through the Mercury, which is 


J) partly expoied to the external Air. 


I anfwer, firft, as touching the per- 


sf) meating of Air or e£ther through the 
) Glafs; it feems utterly impofflible, for 
it) the) reafon before given. Indeed the 


vigor of Light or Fire penetrates the 
Glafs, not (as it feems) by any tranfition 
of any Corporeal Subftance, but only 


-of avs, virtus, or vigor, whichcommu- 


_nicates the quality of /vmen or calor to 
the Body that it finds there, but conveys 
not any Corporeal Subftance tran{mit- 


ted through the Glafs. 
Secondly, as touching. the fuppofed — 


- training of the Air or -£ther through 


| the Mercury, and difcharging it in the 
. fummity of the Tube: 1 muft needs fay, 


that in fome inftances the foxreign Air 


| will make a vifible perforation and 


tran- 
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128 Mblerbations touching the 
rranfition through the:body: of Mercu- 
ry 5 asiawell as of W ater. 3h 
Ifa Tube of Glafsy fealed at one’end; 
be flledwith Water, or Mercury, and 
chen inverted in the free ‘Air, (unlefs 
the Tube be extremely _fmall) the Mer 
cury will fubfide andidefcend’ bythe - 
fides of the "Tube, andthe, Air ‘alcend 
through itina Pillar or: Bubbles) mrthe 
midft, in the very fame fucceflive: order 
asthe Mercury. defcends:; ‘the Mercury 
thus laterally defcendingjimaking. way 
for the afcent of the-Air,-and the Arrin 
rhe fameducceflive moments afcending, 
filling thexoom relittedi by the Mercu? "| 
ry: and thisa{cent ofthe Air is evident 
and comPictous tothe Eye. 
Butinithe:matter in queftion , there 
fees tor be no fuch pervading of! the 


Airtheough the pores of the. lufpended J ig 


: 


or reftag nant Mercury. idyat 
Firft) if fuch a tranfittonjof the: Air 


were through the column and reftag+ |», 


nant Mercury; it muft needs: (as 1 the 
former cafe) make a'vilible appearatice. | 
thereofinithe Mercury, andraile:fome | 
rumulxuous phenomenain it, buenotuch | 
thing | 
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thing appears to the eye in the Torrécel- 
lian Experiment! - , 

Secondly, the difficulty of the tranfi- 
tus of the external Air- through the 
Mercury in the Torr7cel/zax Experiment 
is infinitely greater than in the inftance 
above given: for in that inftance the 
Air hathbut one motion upward, and 
is affifted in it by the Mercury giving 
way to it. But here in the Torrzced/zaze 
Experiment, there muft beadouble in- 
tention and motion of the Air,vzz. 1. It 
mutt defcendendo terebrate through, the 
re{tagnant Mercury, and. then when it 
hath paffed that difficulty, it muft tere- 


brate through the ere@ column ,of 


Mercury 4/cezdendo, And itis not con- 
ceptible thatthe pores of the erectand 
reltagnant Quick-filver ; crofling, one 
-another in. refpect of their pofition and 
fituation., can accommodate. tuch a 
erooked-and contradictory. motion of 
any particle of Air. 

'o) Thirdly, again it cannot reafonably 
| -be thought, but that if there were fuch 
a tranfition. of the Air through the re- 


| ftagnant -and fufpended Quick-filver, - 
Kk 


but 
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130 .Dbferbattons touching the 
bat it fhould be as reafonabe to confinue 
afrer the fubfiding of the Mercury to 
twenty nine Inches, as before, the paf- 
fage remaining {till open through the 


Mercury. The confequence whereot | 


would be, that the whole Tube would 
be fupplied with Air, and confequently 
the whole body of Mercury be emptied 
intothe reftagnant veflel, as when 4 
little Pin-hole is made inthe top of the 
fealed Tube. : 

Fourthly, againif it were forrreign 
Air or ther that were admitted, it 1s 
not eafily conceptible, how the finger 
{topping the upper orifice of the Tube, 


 fhould be attracted inward, or the Blad- 


der diftended, as in the former Chapter, 
for the immiffion of forreign Air 


through the Mercury, or Glafs, muit- 


rather contract than expand the Blad- 
der, by the acceffion of an external com- 


preffion from it, as will happen upon — 


the leaft hole madeinthe Tube. Upon 
thefe and the like reafons it feems to 
me altogether improbable, that the de- 


reliéted {pace fhould be filled with Air | 


or £ther from without, by am intro- 


miffion 


Torricelian Erpevtment, 13% 


miffion of itthrough the Glafs or Mer- 
cury. 


CHAP. IX 


Concerning the other Suppofition, namely, 
that this derelitted Space as filled-with 
a Body ab intva. 


Ince therefore I have concluded, that 
this derelicted Space in the Tube is 
filled with a Body, and that That Body 
comes not 2b extra, and there isi no Bo- 
dy within to fuppply that room but 
the Mercury, or that which muft be ex- 
tracted from it: and in as much.as the 
Mercurial confiftence it felf is defcended 
to twenty nine Inches, it remains nevef 
fary that this Body that fills the dereli- 
ted znterflitium, mult be a fubtle body 
extracted from the Mercurial body. 
But how, orin what manner this is ef- 
fected, is inquirable. eT ae 
And now beforeI come to the Inqui- 
ry itfelf, I mufttake notice that there 
are three kinds of inftances of the Torrts 


ccllian Experiment. Koa.) ite. 
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1. The firlt is, where the Tube 1s juft 
twenty nine Inches and half-long , and 
fealed at the top, and then filled with 
Mercury, and inverted into reftagnant 
Mercury, without any admiffion of any 
Air. and though that be difficult to 
effect, yet ifit be effected, there 1s no va- 
cant fpace left, but the column of Mer- 
cury adheres to the top of the Tube , it 
being its juft ftation. : 

2. The fecond is, whenthe Tube is 
above twenty nine Inches and half, fup- 
pofe four foot long, fealed at the top, and 
filled up to twenty nine Inches and half, 
and then inverted, whereby the Air ri- 
feth to the top of the Tube, and the 
Mercury fubfides not. only to twenty 
nine Inches and half, but much lower, 
namely as-far as that column of.Air in 
che upperend of the Tube is by tention 
extendible by the force of the defcenfion 
ofthe Mercury, which. being about 
eighteen Inches of Air; poffibly by the 
defcent of the Mercury will be extended 
toabovetwice the length, whereby the 
Mercury may fubfide it may be to about 
fourteen Inches, (I ammot curious in 
ihe Calculation.) 30a The 
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3. Thethird Inftance is;: where the 
Tube for the purpofe is four foot long, 
fealedat oneend, filled with Mercury 
without any portion of Air admitted, 
whereby the Mercury inverted into a 
vellel of reftagnant Mercury, fubfides to 
twenty nine Inches and half, and fo 
leaves about eighteen Inches deferted 
by the Mercury. 

And though in the purfuit of this dif- 
courfe there will be ule of the difcuffion 
of the two former Initances, yet in this 
place only. the lait of the three yeilds. the 
Inquiry, namely what itis that fills that 
{pace derelicted by the Mercury. 

And I adventureto‘conclude, that it 
is a fubtle Corporeal Subftance extra- 
cted from the grofs Mercurial Body, or 
forced.out of it; 

The methods ofthis Separation are 
two, the, one'propofed. by Livzus, the 
other offered by others. 

That of Diu. Gf I underftand him 


‘avight): feems to be this: namely that 


by the defcent of the Mercury,andz# 0d/e- 
quium nature univer(alis, for preventing 
of Vacuity, there are'taken away {uccel- 

Kes fively 
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iz4 WDblerbations touching the ¢ 
‘a fively fromthe fuperficies of the Mer- a... 
ie cury certain feales as it were of an in- 
divifible profundity, and thefe are rart- , 
fied into a fubtle invifible confiftence or 
6 om vapor, which fupply that deferted fpace, 
‘eee. and make up a kind of fwniculus that 
ah fufpends the Mercury to the Tube,and is 
coextended to the whole vacant {pace 
sradually, asthe Mercury defcended. 
This feems to be fomewhat difficult, 
efpecially confidering the heterogene- 
ous parts of the Mercury, whereof fome 
feem to be of that folidity, that are un- 
capable of fuch a feparation. 
Befides it would be difficult to con- 
éeive, how thefe fuperficies of this Body 
fhould in amoment, by the inclination 
ofthe Tube, be rejoyned to thé. Mercu- 
rial body and confiftence; and in a 
moment again, upon the-re-erection of 
the Tube to its perpendieular polture, 
be rarefied from fo grofs‘a 'confiftence 
into fo fubtle and invifible a nature ; 
both which will be the effeéts, one of 
the inclination, the other of the  re-ere- 
étion of the Tube. Ret 
ey Therefore I fhall rather’ choofe he 
te! ther, 
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ther, and, asI think amore accounta- 


ble Solution. | 
Iris plain to our daily obfervation, 


| that all Bodies , efpecially fuch as are 
| liquid or fluid, do continually fend out 


fromthem certain fubtle Effivuza, {carce 
perceptible tothe Eye, but manifeft in 
theireffe@s. Itisalfoevident, that all 
Bodies , efpecially fluids, and fuch as 
confift even of Heterogeneous parts, by 
ftrong agitation, by heat or motion, 
have many of their parts refolved into 
a more fubtle confifténce, than appeared 
before fuch agitation. Thus Water by 
heat or violent motion refolves it {elf 
into vapours or {teams, 
Mercury is of it felfan heterogeneous 
body, confifting of fome more folid , o- 
ther more fluid and moift parts. If any 
man fhalltake the pains violently to 
{hake W ater and Mercury together, and 
throughly wath it, he fhall find the fhi- 
ping parts that are the more fluid, {e- 
vered from little black or dark granules 
like Sand, which will gradually fubfide 
vifibly in the water into a heap , before 
the nimble fhining particles united 
4 to 
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126 ©Dbferbations Louchirig the 
tothem,andalfo certain Airy corpufcles 
rifing to the top of the Water. 

Andas thus by the feparation by wa- 
ter, fo by a ftrong heat the Mercurial 
Bodies will be in a great. meafure. re- 
folyed into a fume or {moak, which ne- 
verthelefs (as is faid). will coagulate ia- 
gain, and affume the former Mercurial 
confiftency, at leaft in a great meature. 

Mercury, though it be one of the col- 
deft: Minerals, doth contain and fend 
out from its-body certain Effivvza, and 
noxious vapors , as they experiment 
that are converfant in Mines of that 
kind. 

If any man obfervethe defcent of the 
Mercury from the top of along Tube in 
the Torricelliae Engine, he thall find 
the defcent not fo quick and nimble, -as 
if both ends were open, and (contrary 
tothe ufual acceleration: of defcending 
heavy Bodies) more and more flow and 
faint, the nearer it comes to its {tation ; 
which is an evidence :that there is a 
/uéaandcontention in Nature, while 
it extrates, feparates, and:abrades the 


parts, that mutt {upply: the derelicted 


{pace, 
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|fpace, and likewife in giving them a 


\ tenfiomor dilatation anfwerable to it. 


They that’ have exercifed much the 


) Torricellian Experiments, and thote of 
Wche like nature with Mercury, have ap- 
| parently found that the frequent itera- 
) tion of thefe Experiments have much 


imbafed the nature of Mercury , depu- 
rating it from thofe fubtle fteams and 


. WEfivvza that naturally attend it, and 
® thereby the very Mineral it felf becomes 
© more:vapid, difcharged of its {fubtle Spi- 
Hrits or parts, and rendred lefs ufeful 


net only for Medicinal but Mechanical 
| Experiments : whereby it appears that it 


§ lofeth fomewhat of its more fubtle fub- 
P {tance by iterated Experiments , and 
| pst prove more fluggifh. For this I 


eall'to witnels Honoratus Fabri, in the 


b latter end of his Philofophical Dzalogues, 
| andfome ofour own Nation that have 
|) afferted the fame, andin my own ‘Ex- 
|| perience I have alfo found it true. 

'- Jeiscertain, that when Mercury, or 


_ anyother fluid falls ina Tube, the high- 
er itfalls, the more force it hath, and 


the greater compreffion the lower parts 
| receive 
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138 Dbferbations touching the 
veceivefrom the upper, for all Bodies 
that defcend, defcend with the greater 
force, according tothe altitude of their 
defcent, as I thall haye oceafion hereaf- 
ter to oblerve. 

The defcent thereforeof Mercury in a 
Tube of fix foot high , is much more 
powerful than.adefcent from four foot 
high , and That than a defcent from 
three foot, or twenty nineInches high, 
and confequently the compreffion of 
the inferior parts by the fuperior; and 
inagreater defcent than.in a lefs. 
the agitation of all isthe more vigorous 

And yet (as I before faid) itis evident in 


the deicent of the Mercury froma Tube — 


of four foot high, {topr above, and im- 
merfed beneath in reftagnant Mercury, 
is not without a /wéfa or contentions 
and although the higher: the Tube/is, 
the defcent at firft is more quick, yet-1t 
sradually grows flower and flower, 


ill it come tothe common ftation of 


its fufpenfion, viz.twenty nine Inches 
and half, or thereabouts. But yet even 
in the firft efforts of irs motion, it 1s not. 
fo quick or violent, as its own natural 

| | motion 
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i motion would otherwife attain for it, 
"Py yeceives a remora and impediment by 
: the difficulty of feparating of its fubtle 
“0B parts; 

. | Thefe things are apparently true to 
li) any man’sobfervation , and from thefe 
it) obfervations I frame thefe Conclufions. 
uty) ex. ‘That the fubftance that ‘fills the 
ail | head ofthe Tube, as the Mercury de- 
gh, ) {cends, are the Effiavia, fteams, ‘or {ub- 
109) tle vaporous parts of the Mercurial 
at Body. 


| 
i 


oa. "That thefe {teams or ‘vapors ‘are 


108) feparated from ‘the Mercurial’ body by 
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itl) a double immediate means. Firft by way 


of Expreffion’,’ or driving ‘them out 
by the ftrong defcending motion of the 
Mercury, the compreffion of the inferior 
parts by thefuperior, and thegreatagi- 
tation of its parts the grofler Mercu- 
rial parts coming clofer. together ; and 


| driving out the more fubtle and vapo- 
| rous parts. Secondly by way of! Ex- 


traction’, or {training out thofe parts 
thatare more fubtle and fluid, and ca- 


si?) pable of Expanfion ; and from hence 


tl | arifeth that dita and mora inthe defcent 


of 


140 MObflerbationstouchingthe 
of the Mercury, by theftraining of the j’ 


them out. And i 

3.  Thatthofe parts thus extracted | 
are dilated and extended to as great an 
amplitude and tenfion, as the ftrength | 
ofthe defcent of the Mercury, and the 
amplitude of the {pace it leaves re-| 
quires; which tenfion alfo contributes | 
much tothe retarding of the fwiftnels 
of the Mercurial defcent. 
And becaufe at twenty nine In: | 
ches and half, the weight. of the Mer-| 
cury decreafeth to fuch a ftate, as cannot j 
work any farther feparation ‘of fubtle } 
matter to fupply any more room, it’ 
ftays there, and defcends no farther, not | jas 
having ftrength enough at that; hight) ji): 
to feparate any fubtle matter from it) lh 
felf, to fupply the {pace it thould leave) % 
by fuchdeleent.. — | ie 

5. Although the immediate caufe) %, 
of the feparation of the fubtle matter of)”, 
Mercury, and the expanfion or dilata-” 
tion thereof, be the force of the defcents /" 
and-weight, and preflure of the Mercu-) 
ry, yet this is performed 7 obfequiune, lhl 
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hee waiver falis nature, for the avoiding of 


(cle 


Wty 


) the diffolution of Continuity, or, which 
Pisall one, ob fugam vacus. 


6. Andthe fame reafon mutatis mu- 


p tandis willbe applicable to the fufpenfi- 
Jon of water in'a’Tube,which will be fut. 
) pended at 31 foot,or thereabout, as Mer- 
} cury is at twenty nine Inches. For by the 
{/fame means that fubtle parts are fepa- 


rable from Mercury , .fubtle parts are 
much more feparable from Water, by a 


} ftrong tenfion or compreffion of it, as 
|, appears by the raifing of innumerable 


‘Airy Bubbles out ofa veffel of Water, 


| by the {trong tenfion of the Air in the 


Air-pump, large inftances whereof ap- 


The whole procefs and model of the 


¢| fufpending of Water in a long Tube 


above one and thirty foot long, and 
“how it fubfides to about one and thirty 
foot, and no longer. vide apud. Shottun: 
inhis mirabilia Vari lib. 3. cap. 2. in Ex- 


,| Pevimento Rovervalls Magnani c» Bertil. 


|. And now if it be faid, fuppofe the 


Ta Tube were feven, eizht, or ten foot 


| long, 


th 


| 


pears in Mr. Boyle’s Experiments, 19, 21, 
22523, cre. 
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long, or ific were: three or four foot | jis 
long, andthe upper end were a Bolts | th 
head, that fhould contain three or four | dtl 
pound:of Mercury, this would fubfide § the 
to twenty nine Inches: where-fhould || ton 
there be Ejiavzato fill fogreat a fpaces | upo 


Lan{wer: the more Mercury defcends § ila. 
torwenty nine Inches, the more Effie | Man 
viathere will beto fill that place that Wh ofthe 
the Mercury left, and fo the Supply wall) junk 


neceflarily be as liberal, asthe {pace the | Mew 
Mercury took up before its defcent to 29: | ay 
Inches and half, becaule there isa grea- |) ii 
rer ftock of Mercury to yeild it, amd )) ject 
a greater continuationof motion to exe 410 Le 
tracit. And there feems no neceflity ine 
of any great quantity of fubtle matter | |e 
to be driven, or driven out of the Mer: ' bythe 
curial Mafs, becaufe itis a fubftance ca- Wich 
pable of dilatation to a greater expane Pil 
fion than its own natural confiftency, } bin 
by the fubfiding of the Mercury. — ld 
Merfennus tells usthat by experience!) \i, 

he finds, that. by a ftrong tention of af \y, 
particleof Air , it 1s capable to an ¢x- by 
panfion of neer feventy times the {pace} ciy 
of itsordinary confiftency, asin AZolE | G4 
piles, § | 
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piles, and the like Engins. And we fee. 
that if an Inch of Air be left in the top 
of the Tube; it will by the bare force of 
the defcent of the Mercury be expanded 


tomeer ten times its former fpace, And 


upon the fame account it will fall out, 
that the quantity of one Inch of thofe 
Mercurial effluxes will, by the defcent 
of the Mercury, be ftretched out and ex- 
panded to fill the derelicted {pace of the 
Mercury, far exceeding their common 
and ordinary extenfion. 

Fig. 9. ‘The moft confiderable Ob- 
jection againft this Suppofition {eems 


to.bethis. Thatifthe Tube of four foot 


long filled with Mercury, and then im: 
merled in reftagnant Mercury, where- 
by the Mercury {ubfides to twenty nine 
Inches, and leaves afpace of about 18 


Inches feemingly empty, yet if the Tube 
beinclined, asin 8, to an altitude pa- 


rallel to twenty nine Inches of vertical 
hight. Thé Tube B will beas at firf 
filled with Mercury, drawn or driven 
outof the reftagnant veflel, and no va- 
cant {pace left; and if again it be ere- 


cted perpendicularly as before, the Mer- 


cury 
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cury will fubfide as before, vz, to‘twert 

ty nine Inches; what becomes of the 
fubtle exhalation upon the inclination 
of the Tube ¢ 

Tanfwer, it istrue, that by the -incli- 
nation of the Tube the Mercury that de- 
{cended out of the Tube into the re-§ iit 
ftagnant veflel of Mercury , will bef wu 
drawn upinto the Tube, and the Tube} inti 
filled again with it, the fame by the in- fs 
clination of the Tube becomes of lefs ft 
accidental weight. But this doth no 
way crofs what I have {uppofed: I 
therefore an{wer, 

1» That by the inclination of the | 
Tube at B, the Mercury doth not prefs’ hi 
fo urgently upon,the fubjected M fercury, Mii 
as it doth in its perpendicul ar pofition s yh 
for it is fuftained according to the laws. 
of Staticks by leaning upon the incli- | 
ned Tube. and preffeth not fo a ek 
upon the fund or Bafe. 

2, Thatthereforethe pores or con-| 
fiftency of the Mercury inthe inclined | 
Tube‘are more lax and open, and regain | 
more ofthat natural texture of its Mer-:} 
curial confiftence, andirecetves into it 


again | 
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| Torricelian Experiment, 1.45 
eff! | - again thofe connatural {teams or efflu- 
the) -xes, that were fhot or drawn. out of it 
ion) by its former compreffion,and the attra- 
| ction made uponit by reafon of its de- 
wl} {cent, As 

ie) 3. And by its ré-ereGtion unto’ its 
te) former perpendicular pofture, they are 
ibe} a@ain thruftor dsawn. out by its con- 
ube) traction and compreflion , and the for- 
it-} Cible attraction wrought: upon it by 
‘lh) that Catholick Law of. Nature, prefer- 
ving the continuity of the Univerle. 

|» And that which feems evidently to 
| evince the tfuth hereof , is the initance 
the |’ given by the Excellent Author himfels; 
yes} In his20, 21, 22, 23, but efpecially in 
uy, His 24° Experiment of the Air-pump ; 


d 


ions wherein the violent attfaction of the 
s| Pump, and the ftrong tenfion of the Air 
i Included in the Receiver, ‘raifeth from 
sy), the bottom of an included veflel of Wa- 
ter Oyl, but efpecially Spirit of Wine, 
ot Zreat Bubbles to the top of the veffels, 
inel|t (which is performed either by that for- 
sill cible extraction ofthe more {ubtle: and 
Mer Aerial Particles included in that liquor, 
wt OF by fubtilizing or varefying iome 
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146 Dblerbations touching the 

parts of the liquor. But as foon as that 
{trong tenfion and. attraction by the 
included Air is taken off, by the immil- 
fion of freth Air into. the Receiver, the © 
Bubbles fubfided, and the fubtle parts | 
included init were again rejoined, and — 
reunited to the fame liquors from — 
whence they weresexhaufted, which — 
by a new tenfion wrought by a new re- © 
peted {uction of the Pump, might be 
again extracted. ) : 


And thus far touching the third Ge- pac, 


neral, namely what. it is that is inclu-_ 
ded inthe {pace derelicted by the Mer- | 
cury. | : 


if I 
ihe | 


ins 


Ge | 


he , 


-| the confideration what it is, that keeps 
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CHAP. xX. 


The enquiry touching the Gaufe that keeps 
the, Mercury {upended in the Tube at 
29 inches, or therenbout. and firft 
whatis not the Canfe of this Sufpenfion. 


HE confideration of what it is 
that remains in the derelicted 
{pace, in the upper end ofthe Tube, and 


upthe Mercury totwenty nine Inches, 


| or thereabouts, are of two feveral kinds: 


foralthough the former Confideration 


| 1s neceflary to be known, before we can 
| arrive at a xealonable difcovery of the 
| latcer ; yet ic would not be fimply of it 


felf impoffible, that there fhould be fuch 


) a corporeal fubftance,,.as I have: above 
| conjectured, in the dereliéted head of 


the Tube, and yet the Mercury might 
wholly difcharge it felf in the reftag- 
nant veflel, which yet we dee it doth 


| not. 


Therefore having. in . the. former 
| L-3 Chap- 
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148: Dbferbations touching the 
Chapters finifhed the former, which 
was the fourth general Inquiry, name- 
ly , what it is that fills the derelicted — 
fpace,; I now come to the fifth and |} 
fixth Inquiry, namely what is not the 
caufe of this fufpenfion of the Mercury, | vist 
and what feems to me the true caufe 
thereof. | | 
And among thofe that are affigned | 
for caufes of this fufpicion,which yet are 
not caufes thereof, I fhall mention on- | 
ly thele three ; namely the renitence or 
refiftance of the Mercury in the reftag- 
nant veffel, 2.. and the counterpoile-§ 
of the impendent column. of the Atmo- | 
{fphere, equal in bafe to the bafe of the | 
Cylinder of Mercury fufpended in the | he 
Tube; and 3.the Elatery or Spring of | ‘wi 
: the inferior part of the Air. ff 
| +» Ofthe former briefly in this Chapter, 9." 
3 ofthe two lattermore at large in what 
ee follows. °°). . 
Stevinus in the Explication of the }* 
ro' Propofition of his Hydroftaticks, ) 
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affirms, that the refiftence of the bafe. al 
 ofany fluid Body, is greater in propor- Oty 
tionthan the podus deprimens of a like th 
BTks bid fluid : a 
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| fuid: which Fabrz in the fixth ef his 
| Philofophical Dialogues, pag. 480. and 493; 
| goes about Geometrically to demon- 
| ttrate: but Iconfefs that it isperformed 
|} with fo much intricacy, and ob{curity, 
“2 that Ido not fully apprehend it. 


And ifthis be fo, it may feem at firft 


| view, that the refiftance of the reftag- 
)nant Mercury in the fubjacent veffel, 
| which is as it were the bafe or foot of 
that Mercurial Column of Mercury, 
,_§ thatis fufpended in the Tube, may con- 
“ap tributefomething to its fuftentation in 
that pofition. 


But upon due confideration I find 


| this is but an imagination, and contri- 
butes nothing to this phenomenon. 


Indeed, if a liquid be impendent upon 
folid bafe, as Mercury upon Marble ; or 


)) ifa lighter or lefs compacted fluid be bot- 
P}tomed or imbafed upon a much more 
©} grofs and compacted fluid, as.a Tube full 


of Air upon a Superficies of Water; or a 


! ) | Tubefull of Water upon a Superficies 


MN) ofMercury, though the Tube be open 


Wi") at both ends, the Bafe will fuftain ‘the 
‘| Column ofthe lighter or lefs compacted 
we) And. | L 3 But 
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150 MObferbations touching the y " 
But ifthey are of the fame kind ‘and Jit 
confiftence, the Bafe contributes no- p/Hieh 
thing tothe fultentation of the impen- fiae Su 
ding Column. Bue if there ibe ao other | 0¢)) 
impediment , it will wholly fubfide. | hil 
And therefore if a’ Tube ,° open ar} All! 
both ends, be filled with Water, and | the an 
the lower end ftopt with the finger, be | ii, « 
immoerled under a veflel of Water , and,} iit 
then unftopped ; or if an open Tube | tig 
ftopt at the lower end with the finger, tt 
be immerfed in 2 veffel of reftagnant } sutth 
Mercury; intheformer cafethe Water, | i, 
and in the latter the Mercury will } tol 
wholly fubfide to the level of the Super- J patton 
ficies of the Water or Mercury in the § sth! 
fubjacent veffel ; which would not be, | 
notwithftanding the Tube were open 
at bothends, ifa Bafeof the fame fluid’ 
hac any force or refiftande againft its 
defcent. | | 
Nay the truth is, the pofition: of the | 
Water or Mercury inthe ‘Tube, in any | 
the leaft degree higher than the Super- 
ficies of the Water or Mercury in the 
veflel, hath an accidental Gravitation | 
upon a lower Superficies'of the fame § 
baa? ‘ fiuid, 
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fluid, by reafon of fuch pofition or ele- 
vation of the fluid inthe Tube , above 
the Superficies ofthe fluid in the veffel, 
and by that pofition prefleth upon it, as 
fhall be farther illuftrated hereafter. 
And therefore the pondus deprimens of 
the fame fluid in fuch an elevated pofi- 
tion, conquers and overmatcheth the 
potentia {uftinens of the fubjected fluid, 
though it were an Océan ‘of Water. I 
therefore lay afide this Suppofition , .as 
contributing nothing ‘to this phenome- 
non, and proceed to the examining “of 
thofe, that with great preténfion ‘and 
patronage are fuggelted to be the Caule 
of this Sufpenfion. | 
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CHAP. XI. 


Concerning the fuppofition of the equipon- 
cium of 4 pillar of the dir, or Atmo- 
phere, as the Caufe {uflaining the Mer- 
curtal Cylinder. 


Pr His latter age, as it produced the 


Torricelizan Experiment, foit hath * 


produced anew Syfteme in Nature for 
the Solution of it, namely the Gravi- 
tation of the Atmofphere, and an equs- 
fondiam of a Column thereof to. the 
weight of the Mercurial Cylinder con- 
tainedin the Tube, whereby it is fuftai- 
ned; a fuller Explication whereof here- 
after follows. © 

And it is admirable to fee, how much 
this new opinion hath obtained among 
the Vertuoft of this latter Age, fothatas 
a new fafhion is greedily entertained a- 
. mong the Gallants of the times, and an 
old fathion defpifed and contemned ; {0 
this new hypothefis is as greedily enter- 
tained bythe great Waits of the times, 
Me Gone SI and 
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and hath obtained the ftile of a Doctrine ; 
and the Old Peripatetical Learning ; 
touching Vacwwn, and the Infeparabili- 
ty of Bodies, exterminated,under the re- 
proach of decantata fuga, . 

Nay the theory isfo much idolized, 
that fome late Authors have ftrangely 
contended for the dignity of being the 
firft Inventers of it. sie} 

And fome that: have defended . the 
Peripatetical Solution of fuga vacui , as 
Shottus, when he wrot his mirabilia Hy- 
draulica and pnewmmatica; yer whether 
overwhelmed and aftonifhed with the 


Magdeburgh Experiment and ‘varieties 


thereof, or whether he was not willing 
to feem to perceive lets than the Virtuo/i, 
that had efpoufed the new: Solution, 
becomes a Convert, and fairly retra@s 
his former Opinion, and gives up the 
Solution of the Torricelian Experiment 
to the <qs#ipondium of the like portion 
ofthe Atmofphere,in his Techwica Curi- 
oft, 1.4. 64p.6..9; Bore | | 
And ’tis pleafant to fee what a-won- 
derful: progeny, and voluminous. Sy- 
items! of Theories , Schau and 
| (2ONs 
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154 WDblerbations touching the 
Conclufions have been fince built upon 
this Suppofition! wherein though the 
Authors havefhewn much wit, fubtle- 
ty, and learning, yet they have loft the 
expence of much time, and: invention, 
and pains, if atlaft when allis done, it 
prove but an imagination. 

The Suppofition. therefore feems to 
be this: & 

1. That the Atmofphere or lower 
portion of the Air, fome fay feven, fome 
twenty two; others fifty, others an hun- 
dred miles high:, hatha confiderable 
Gravitation upon its inferior parts upon 
the Earth, and upon ‘all Bodies in this 
lower world. 

2... That: where a Tube, fealed at 
one end; 1s filled with Mercury, and 
then. inverted into a.reftagnant veffel of | 
- Mercury, the Mercury will fubfide to 
twenty nine Inchesand half, and no 
lower, becaufea column ‘of Atmofphe- 
rical Air, of the fame«bafe with’the ca- 
vity of the Tube, and: incumbent upon 
the face of the reftagnant Mercury, doth 
juft counterpoife fucha column’ of Mer- 
cury of twenty nine Inches and half 

high: 
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high : fothat if the: Mercurial Cylinder 
be of that bulk, as to weigh five pound, 
the Atmofpherical : Cylinder; weighs 
juft as much,and fo as one artificial {cale 
being charged with an equal weight 
withthe other, ftands in this-eguilibri- 
wm: {ornthis natural Scale the: Atmo- 
{fpherical Cylinder: preffing upon. the 
reagnant Mercury ‘with an equal 


weight, to the 29 Inches and» half of 


Mercury in the Tube, fuftains.and:keeps 
itupin an <guiltbrium, (5 sara} 4 
3. Butif while’ the Mercurial Cy- 
linder ftandsthus fufpended:,: there be 
any little hole madeiin the fealed top 
of the Tube, the weight of the Air now 
prefling in upon the Mercurial Cylin- 
dev, takes away that <quclibrivm which 
it had with that external: colunin'of At: 
mofphere, while it was proteétedfrom 
the.impendent~ column'of Air by the 
fealed'top of the Glafs, and now the 
Mercury 1s driven down by the equal 


Weight of the Air; and wholly fubfides 


into the re{tagnant Mercury, for now 
the Aereal’ Cylinder without the Tube, 
and that within and upon’ the Tube, 
| 3 aes have 
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156 sDblerbations touching the 
havethe fame common weight or Gra- 
vitation upon the Mercury. And upon 
thefe Suppofitions they graft innumera- 
ble Conclufions ,. and among the reft 
thatthe Air gravitates upon all Bodies ; 
chat the exact proportion of the weight 
of Air is herehence. neceflarily deduct- 
ble ; for if column of Mercury, of half 
an Inchdiameter, and twenty nine In- 
ches and half high, weighs two pound 
(for inftance,) thenacolumn of Air of 
the fame diameter, extending from the 
veftagnant Mercury to the top of. the 
Atmofphere, weighs juft as much. And 
from hence they. meafure the hight of 
the Atmofphere , or ponderous Air; 
namely, Air being about a thoufand 
times lighter than the like bulk of Wa- 
ter, and Water being fourteen times 
lighter than the like bulk of Mercury, it 
mutt follaw by the rule of proportion, 
That if two pound of Mercurygive a 
column of halfan Inch diameter, ta be 
twenty nine Inches high; then two 
pound of Atmofphere muit give a co- 
Jumn’ of twenty nine times 14000 
Incheshigh: (lam. not curious in the 

| pro- 
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Torricelian Crperiinent, 1$7 
proportion, butonly fhew the method 
of their inferences: ) and abundance of 
fuch fine Confequences are built upon 
this Platform, which were too large to 
enumerate. 

Now as touching this Solution of 
the Sufpenfion of the Mercury in the 
Tube, by the equipondium of a Cylinder 
of Air, ofthe fame diameter with the 
Cylinder of Mercury, I fay it feems to 
me an Imagination,and to be utterly un- 
true. 

I will not repete what I have former- 
ly faid again{t the Gravitation of the 
Air, in the fourth Chapter, which yet 
I take to be fufficient to evince the un- 
truth of this Suppofition: but I will 
fubjoin two or three homely Experi- 
ments, which withthe application of 


them will, as I think, dete@ the untruth 


and inefficacy of this Solution. 

1, I will begin with one offered by 
the Afferters themfelves of this Solu- 
tion, of a late learned Author; in the 11. 
Propofition of his Hydroftaticks, and the 
Scholium thereupon, which I fhall agree 
tobe atrue Ex periment, but the appl 


cation. 
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158 DOblerbations touching the 
cation thereof too much diftorted 5 to 
gratifie the. Aypothefis; but in truth and 
reality utterly confounding it. 

Take'a vellel of reftagnant Mercury; 
of feven Inches deep ; then takea Glafs 
Tube of half-an Inch diameter in the 
cavity, and of half an Inch thick in 
each fide, fealed at the one end, and of 3 
foot long; whereby the entire Tube 
will be an Inch and a halfin its whole 
diameter: Fill it with Mercury , and 
{top it with the finger at the open end; 
and invert and immerle it to the bottom 
of the reftagnant Mereury. It will then 
come to pals, that about twenty nine 
Inches and halt, the ordinary altitude 
of the column of Mercury, will be above 
the Superficies of the reltagnant Mer- 
curvy, andthe whole Tube will thereby 
remain full tothe top: but the Glafs 


- being lighter than the Mercury, will be 


impelled up by the reftagnant Mercury 

neer tothe Superficies thereof, where- 

by there will remain about fix Inches of 

the upper end of the Tube empty of the 

Mercury, but {till there wall be about 

twenty nine Inches and half of the T ae 
i 
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- ftill full of Mercury, namely, the ufual 
| {tation ofits Sufpention. 


I will fuppofe the twenty nine. Inches 
and half of Mercury., fufpended in the 
Tube, to weigh one pound, and that 


ts - the Glafs Tube of it felf weighs likewife 


one pound. 
I will now fuppofe, that the upper 


| end of the Tube were fixed by. a ftring 
| to the Beam of a pair of Scales, asin his 


319th figure in that book. I fay that 
two pound in the adverfe Scale will 
counterpoife this Tube with the inclu- 
ded Mercury, and ifany little advantage 
of weight, {uppofe an Ounce, were ad- 


ded to the adverle Scale, that Scale 


charged with two poundand an Ounce, 


| will preponderate it. 


And I fay no more than what the 
Author fays was determined touching 


‘he Pat by the Royal Soczety , whereunto he 


fub{cribes, pag.727.in thefe words, Pow- 


dusin adver{a lance contraponderans equi- 


w | pollebat {ufpenfi hydrargyri. cujufiungue al- 


titudines, atque fimul (quantum conjectando 
aftimabant) (ufpenft tub 7 parti que hag 


_ Ramis in fubjetto vale hydrargyrs {uperjiz 
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160 DPbletbations touching the 
ciet [upereminebat,- Now it is certain | cl 
that if the one pound of Mercury con- 
tributes to this weight, it is not fuftain- 
ed by the adjacent external column of 
Ait, pieffling the Superficies of the re- | 
{tagnant Mercury , for if fo, it is fuftain- 
ed by the equipondium of that Aereal co- 
fumn, and cannot affe&the Scale with 
its weight, for it is fuftained by -ano* 
ther counterpoife, and not by the two 
pound weight of the Scale. 

And again it is ascertain, that if the 
Mercury do contribute to the counter: 
poile of the Scale, it muft by fome means 
be as it were faftned to the Scale, (we 
will fuppole it to be Livus his faniculyus;) | yy, 
for otherwife the Glafs would only. J iy 
weigh as a feparate thing from the J »,,, 
Mercury; which would of it felf contri- 
bute (ex fuppofitione) but one pound to J, 
the weight, which would be neceflari- | 
ly preponderated by the adverle Scale 
charged with two pound weight. 

And therefore it is moft clear, if the 
included column of Mercury contri-. 
butes one pound weight to the ballance, 
it is not fuftained by the imaginary | 

column 
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Torricelian Crperiment, 161 
column of Air equal in diameter to the 
Mercurial Cylinder, but by an intrin- 
fick connection or ligament to the 
Tube, whereby it weighs as one-con- 
crete Body withthe Glafs, whichI call 
the Fuatculus ex [abtilibus Mercurialibus 
effiuvits context us. | : 

The Author, toavoid this difficulty, 
therefore tells us, that this thing prio 
afpettuincautis nonnullis ad Staticaze mi- 
nus attentis facile tnppperet, and to avoid 
the impofture, tells us, that all this 
while itis not the Mercury that contri- 
butes to the weight, for that hath ano- 
ther kind of Suftentation by the 2qu:- 
pondium of the forreign Air, but it is 
another column of Air , that impends 
upon the upper end of the Glafs Tube 
as its Bafe, and therefore commenturate 
to the fufpended Mercury in weight. 
And this 1s the effect of the Solution, 
namely, that only the Glafs, and theco- 
Jumn of Air impendent upon it, malces 
the counterpoile, and the Mercury con- 
tributes nothing toit. 

And: indeed if the column of Air, 
charging the: Tube swe of an equal 
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162 Dbferbations touching the 
diameter with the Mercury;. or the ca- 
vity of the Tube , the Evafion were 
handfome and fuitable to their-bypothefis, 


-though untrue: but the .inftance in 


queftion, as. it is propofed, «quite: fhat- 
ters this Solution, and renders it not on- 
ly untrue, but unfuitable to their very 
principles. 

Forin this inftance, the diameter of 
the column of Mercury is but half an 
Inch, but the digmeter of the whole 
Tube is anInch andhalf,which gives dan 


-area to therbale of the Cylinder of Air 


impending on 1t,: more than four times 
bigger than the Bafe of:the Mercurial 


Cylinder,» And therefore if a Cylin- 


derofthe Atmofphere of half an Inch 
diameter , -be commenfurate to the 
weight of the Mercurial Cylinder, and 
coniequently weighs a-full pound at 


that fcantlert §, the Aereal Cylinder, 
-commenturatetothe upper area of-the 
Glafs. Tube, whichis an Inch and half $4. 


diameter; muft neceflanily. weigh above 
four pounds, and therefore would not 


be\equipondeérated by the two pound 
weight inthe oppofite Scale. 


This 
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1 This inftance thereforé which is de- 
“ Hlivered with) the memorial of the day; 
) Jand place of its Exhibition, ‘{eems’to 
;make more'to the difadvanrage, than 
ithe advantage of this new Philofophy. 
But to this Objection there is a Solu- 
4) \tion offered, namely, that let the Glafs 
be of what thicknefS it will} ‘Fhat alters 
a jnotthe cafe, forthe Mercury is prefled 
‘up by the counterpoife ofa Cylinder of 

‘} Air, anfwerable to the: cavity of the 
al Tube, nottothe craflitude of its fides : 
At} for Glafs'* being a” Body {pecifically 
m6 | lighter than the Mercury, the Glafs it 
M Wfelfis{ultained by the reftagnant Mer- 
‘fcury, whichts ics Bafe, and iupports’ ir. 
uf Bur ftill:chis Anfwer, ‘though it be 
it true, avoids not'the Objection. For 1. 
ilet us fuppofe, in ftead) of a’ Tube of 
| Glafs, a ‘Tube of Gold; which being {pe- 
| cifically heavier than fo much Mercury, 
) would fink to the bottom, and not ‘be 
| faftained:by the Mercury, but miuft be 
cf lifted up , and fuftained purely by ‘the 
| weight in the oppofite Scale: 2. ‘or 


| inits clofed end with agreater quantity 
SE M 2 | of 


| fappofé the Tube of GlatS were charged! 
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164. s<dDblerbations touching the 

of Lead, that,though {pecifically lighter 
than Mercury, would by its excels of 
extrinfical weight , deprefs the Tube to 
the bottom of the reftagnant Mercury: 
or 3. thoughthe Tryal were made by a 
Glafs Tube filled with Water ; and in- 
verted into a veflel of Water; for there 
the Glafs Tube, with the inclofed Cy- 


linder of Water, would fubfide to the © 


bottom , being altogetherin its con- 
crete heavier than the Water, and 
could not be f{upported by the reftagnant 
W ater, but by the weight in the adverfe 
Scale: in thele Inftances the difficulty 
will not be falved. 

Therefore I took a Glafs Tube, the 
cavity whereof was halfan Inch diame- 
ter, the thicknefs of the Glafs incircling 
the cavity -¢ of an Inch; and confe- 
quently from outfide to outfide the dia- 
meter of the Tube was ¢ of an Inch; 
the length of the Tube eighteen Inches, 
the weight thereof in the Air two oun- 
ces 40f an Ounce, and being heavier 
thanthe like bulk of Water, it would 
freely fubfide perpendicularly tothe bot- 
tom of a veflel of reftagnant bike 

ee- 


VVadve 


{f tr 
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| deeper than 18 Inches ; notwith{tan- 
| oe the fuftentation it. had: by the in- 
| cluded Air, being empty, and {fo the 


i |. Water contributed nothing to the {up- 


| port of the Tube when it came to be 
| | weighed, but only the thicknets of its 
| medium, which yet was not able to fup- 
) porrit from finking. 
| The Water which the Tube would 
| contain, weighed one Ounce and three 


1} quarters, wanting about a. Grain or two 


} at moft. | 
The Tube was tied at the clofed end 


with a ftring tothe Scale of a Ballance 


7) and filled with Water , and {topping 


| it with the finger, inverted into a veffel 
| of Water 18 Inchesdeep, or more: and 


rd | then'the Tube with the included Wa- 


2) terthus immerfed in Water, carefully 
“| weighed, the Water ftillremaining fut- 

| pended in the Tube,(as it willdoas long 
'f asitftands fo immerfed,)and the Events 
were thefe: | : 


When the Tube was full fix Inches _ 
above the Superficies of the Water ia 
the Veflel, ic weighed juft two Ounces 
andthree quarters of an Ounce, which 
. Me 3 weight 
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y66 DObferbations touching tye 
weightin the oppofite Scale kept it in ]) 
an equilibrium ; for now the reft of the | 
Water inthe Tube, below the Superti- | 
cies of the Water in the veffel, weighed | te 
nothing at all, becaufe it obtained {o far | 
the {ame common Superficies, and was | 10 
therefore fuftained by: the common } d 
weight which it had with the Water in | dir 
the veffel, and only fx. Inches,of Water, 
contributed to‘the counterpoile , toge- J Se 
ther with the weight ofthe Glafs Tube _ 
it felf, though refraéted by the thick- | 
nefs of the medium: {o that iow thele- 
{ix Inches of fufpended Watery and the’ | 
Tube it felf, weighed no, moge at this | 
pofitionin the Water; thaniwhat the | if 
Tube alone weighed in the! Air:: 
But when the Tube,.with the inclu: | 
ded column of Water was -raifed ‘very 
neer eighteen Inches above the»Super- | 
ficies of the veffel of Water, fo that there — 
wasas little as could well be to keep | 
the orifice of the Tube under Water, 
wx, about a quarter of an Inch, it then 
required /an addition of very -neer one 
(unceé>in the oppofite Seale, to hold 
the Tubein an 2qgwilébrinmwhich eghal: 
led 
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Hed the true weighe of the Tube tit felt 
|and Water iricluded, when in the free’ 
-| Air, viz. two Ounces and three quar-. 
‘ters, and one Ounce aad three quarters; 


im all four Ouaces and chalf,’ becaule 
now the Water in the Tube had now um 
effe@ its due weight, which ithad when 
divided from the Water inthe: vetlel, 
and fo had its due Gravitatiom upon. the 
Sosa 

“Upon this. Tryal of it with Water 
thefe things are obfervable. 

x.  Thataccording tothe proporti- 
on of the Elevation afligned to Water, 
it would have been futtained in’ a ‘Tube 
efoneandthirty foot high,:and conie- 
quently in this of eighteen Inches the 
Water had not attained a twentieth 
part of that height, .at which it might 


. una Tube be kept fulpended. 


2... ThatVaccording to-thefe mens 
Suppofitions:, ‘the Sufpenfion in, the 
Tube, either of Water or Mercury ; 1s 
fuppofed to. be by the preflure of a co- 


_ lomo ofthe Atmofphere upon the Wa- 


ter or Mercury in the veflel, and. there- 
by the columm of Wateror Mercury ts 
: M 4. by 
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168.- Dbflerbations touching the 


_ by that counterpoile driven up in the 


Tube. This Tube being but of eighteen 
Inches long, the forreign Atmoipheri- 
cal pillar {till will urge the Water or 
Mercury to rife to an eguipondium with 
it, namely the Mercury to twenty nine 
Inches, the Water to thirty one foot, or 
thereabouts. 

3. And. confequently , according 
to their Suppofition, the Cylinder of 
Water, in the inftance in queftion, 
within the Tube, prefleth up the*T ube, 
and would liftit up to one and thirty | 
foot high, had the Tube been long e- | 
nough, | 

4. Butasthe Atmofpherical Cylin- 
der without the Tube prefleth up the 
Water, forthe Atmofpherical Cylinder 
incumbent upon the head of the Tube, 
preffeth itdown,; and fo according to 
thofe menit is not the Water in the 
Tube, that gives any counterpoife to 
the oppolite Scale, but the Atmofphe- 
rical Cylinder, anfwerable to the cavi- 
ty of the Tube, that preffeth upon the 
head of the Tube. 

5, And that weight of the Atmo- 
é {pherical 
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b {pherical Cylinder upon the head of the 


Tube, is counterpoifed by the forreign 


. | Cylinder, abating only fo much, as the 
| preportion of the Water thruft or kept 
| upinthe Tube, amounteth to, which 
| being in the inftance in hand about a 


twentieth part of what the forreign At- 
mofpherical pillar weighs, the: Atmo- 
fpherical pillar incumbent: upon ‘the 
head of the Tube weighs juft:formuch 
as the Water included in the Tube’a- 
mounts unto. But upon the whole mat- 


| ter, this fine Theory appears'to be 


‘but a handfom Imagination. For it is 


—— 


| plain, inthe inftance in hand; the At- 
| mofpherical Cylinder , incumbent upon 
_ the head of the Tube, is larger than the 
cavity of the Tube, and confequently . 
more weighty by far Gf it have’ any 
weight at all) than that. forreipn Cylin. 


der of Atmofphere , which is fuppoled 
to fuftain the included column of Wa- 
ter, andthe Tubeit felf is not fuftained 


| nor fuftainable by the Water in the vef- 


fel, but is wholly raifed by the weight 
in the oppofite Scale: and therefore the 
Suppofition, that the weight that 5 
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170 ©6©WDblerbations touching the 
feth upon the Scale, is the weight: of 
the Cylinder of Air upon the Tube: it 
felf,is vain; for then it fhould {uftain 
the weight,.not only of the Tube, but 


another weight far greater than the jj 


forreign column of Air could counter? 
oife. ) 
And that which feems to me to con- 
vincethis miftake in the whole propo- 
fed Theory, is this plain and obvious 
Experiment. fe: 


Fig.to. I therefore took a Glafs-tube of 4 


about half-an Inchdiameter, 18 Inclies 


long, clofedat one end, ‘and)weighmz: | 
it exagtly inthe open Airy, it weighed” 


two Ounces and three quarters of an 
Ounce ;:and‘heating 1t very hot, where- 


by the included Air was highly rarified, | 
I fufpended the clofed end upon one |, 
Scale of a Ballance, .andJet the open end | 


fink alittle into avetlel of Water; and 
counterpotfed it in the other Scale with 


two Ounces three quarters; and be- | 


caufe theend ofthe Tube did but little 


morethan touchthe: Water, it held the 
fame weight as before:upon the Scale, 


vz, two Ounces three quarters. 
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Torricelian Eppertment,® 172 
As foon asthe Tube was thus conti- 
guous to the Water, it attracted and rai- 


ofan hour the Tube was filled twelve 
Inches with Water, the Air contracting 
ic felf to fix Inches in the top of the 
=) Tube, whereby it appears it was rarified 
i }-two thirds beyond its natural ‘and‘or 
i) dinaryYife and ftandard , which now 
§) againe it acquired by contracting ‘it felf, 
The Water which it attracted “being 
ical ‘carefully marked at its higheft Elevati: 
acho on, and then ftrictly meafured, weighed 
shill one Ounce and a quarter. 
iphed Now the things obfervable-in this 
if an anitance are thele. 1. That the fingle 
hee) “Tube, with the included ratified: Air, 
rife) did really weigh even in the external 
1 ov Air but two Ounces three quarters, and 
i al by that weightin the oppofite Scale it 
ail) wes perfectly kept ix equilibrio. 2.°That 
¢ wit) When it touched the Superhcies: of the 
ol bey Water, and thereby attracted the ‘Wa- 
lil ter into it, it~ prefently: grew more 
weighty, which it gradually increafed, 
Git) @hdaccordingly more and more fubfi- 
ded;“Tube and all, into the fubjected 
veile] 


ted the Water fo, that in half a’ quarter ° 
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172 sDbferbations touching the 
vellel of Water, as:it received intoit — 
more Water, and confequently grew © 
more weighty , ‘till its. full comple- | 


ment of 12 Inches of Waterdrawnup | 


intoit. 3. That when it was filled with | 
twelve Inches of Water, then it weigh- - 
ed the full weight of the Tube, and ]}} 
the Water,viz. two Ounces three quar- | 
ters for the weight of the Tube, and - 
one Ounce and a quarter for the weight ], 
of the Water ¢7totofour Ounces, and 
therefore four Ounces in the oppofite | 
Scale would keep it juft zz equibrio, On- 
ly care muft be taken , either by depref | 
fine the ‘Water, or raifing the Ballance, - 
that the Tube muft only touch the top 
of the'Water, for otherwife the Water 
will run out, and prevent the tryal. 9) 
Now to difcover what ic is that thusde- | 
prefleth the Tube gradually , as the 
Water rifeth up into the Tube, whe- 9° 
ther the weight of the ‘Tube, or the J 
weight ofthe Water included in it, I 9 
will confider, te 
1... What the external column. of | 


Air, which. thofe Matters fuppofe to | 


prefsup the Water inthe Tube, contri- | 
butes 


i Torricelian Crpertment, 173 
| butestoit. and furely according to this 
) Suppofition of theirs, thisis fo far from 
_| caufing any accefs of Gravitation to 
}the Tube or Water -included in it , 
| that it rather prefleth up the Tube, by 
|) preffing and impelling the Water into 
fit, and indeed it ts that which they 
|, themfelves fay, and build their Theories 
upon it, viz. that for this reafon the 
) Water in the Tube weighs nothing. 
| 2. What thecolumn of Air impen- 
‘| dent uponthe top of the Tube , com- 
‘| menfurate in diameter to the cavity of 
‘| the Tube, doth contribute, which accor- 
} ding totheir Solution muft be it that 
| weighs down the Tube by preffing up- 
onit. But certainly this doth nothing 
Mt in thiscafe; for ifthe Tube it felf, filled 
} with rarified Air, weighs in the open 
Air but two Ounces three quarters , it 
| can never come to weigh four Ounces 
when in the Water, (where by reafon 
| ofthe thicknels ofthe medium , ic mutt 
| lofe, and not gain weight,) and it had 
} the fame column of Air impendent upon 
ey, its top, as well before its immerfion in- 
‘f to the Water, as after. And before its 
| | | im- 
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174 WDbflerbations touching the 
immerfion (whether it were fall of com- 
mon Air, or of Airthus highly rarified | 
by heat) it {till weighed neither more) 
nor lefs than’ two Ounces:three quar-_ 
ters. on. 
3. . Therefore it remains,that itis the: 
weight of the Water , that thus. creeps | 
up inthe Tube , and in its afcent to: 9™ 
twelve Inches weighed juft one Ounce: § ’ 
and a quarter that gravitates in the ff 
Tube, and renders the weight of the 9“ 
whole to be four Ounces , whichin the } 
oppofite Scale holds both Tube’ and 
Water 77 eguilibrio, | a 
Andasthe Tube is fufpended to the | 
Ballance by the ftring or thrid, fo the 
included rarified Air is fufpended to the: | 
top of the cavity of the Tube, by the: #! 
powerful Laws of Nature, and lays held | 
upon the Superficies of the Water; and jj! 
as it contracts it felf more and more, | 
draws up the column of Water higher | 
and higher ; as a Lute-ftring faftned toa | 
fixed Body above, and to aimall Weight | 
below, after a high tenfion raifeth’ the: 
Weight by contradting it felf , and-this’ 
to maintain the continuity of the parts. 
of Nature. | And. 


* Torricelian Experiment. 7S 

And thisis a plain fenfibléand unfor- 
ced Solution ;. and it feemsto.me ; that 
me | thofe that tell us ,. that it is, only the 
iu] Tube, and the incumbent Cylinder: of 


sthe| Impofed upon, though not by ignorance 
eps | OF Statical Laws »: yet by fondnefs and 
partiality toa new invented | Aypothefis. 
2. Thefecond Inftancé that I fhall 
| give, fhallbe this: Take a Glafs Tube, 
| clofed at one end; of an Inch diameter 
ithe] 40 the cavity; fill it with Mercury, {top 
| it witha {mall Engine,and invert it in- 
| to aveffel of reftagnant Mercury of an 
Anch and half diameter, thén opening 


; 


‘the It by acontrivance which is not difh- 


| the Mercury will be fuftained at twenty 
mine Inches and half, as well as if the 
| veflel of reftagnant Mercury were of 
| fix Inches diameter. 

And yet it is apparent, that the rim 
or round Superficiesof the veflel of re- 
'ftagnanc Mercury, is not above one 
fourth part in zrea of the Mercurial Cy- 
si | linder, and cannot be preffed with a co- 

_dumn of Air commenturate to the cavi- 


tv 
4 


Aironly, that gives the weight, were. 
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176 ©6<Dblerbations touching the | 
ty of the ‘Fube; for the incircling co- lit 
Jumn of Mercury is not a fourth part of} * ~ 
the zreaofthe Tube, neither can it be 
prefled with acolumnof Air of a grea-) 
ter diameter or dimenfion than that lit- 
lle rim of Mercury. that incompafleth } 
the Tube. Sothatitisnotthe egucpon- 
dium of the Atmofpherical Columa 
that fuftainsthe Mercury in the Tube, | 
for if it fhould, a column of Air of the}>™ 
fourth part of an Inch diameter, fhould) *" 
be as weighty asa columin of Air of an) 
Inch diameter, becaufe it muft in this} ™ 
Inftance make an «quipondium to a) 
weight of Mercury, commenfurate toa} ™ 
column of Air of an Inch diameter. y OD Ws 
Therefore it is not the 2<guipondium of \ “i 
the Air that fuftains the “Mercury in}: 
the Tube, but fomething elfe, and what | aut 
that is, we fhall hereafterexamine,  - © | ito 
3. My third Inftance is that come} "the 
mon one: Ifthe Torrice/lian Engine be} 
put in practice, in a great Glais Recei} 
ver, wholly excluding any communt 
cation with the forreign Air, the Mer-9 
cury will be fufpended at twenty nine) 
Inches and half, as well as in the free| 


Air. } 
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Torritelian Eeperiment, 77 
Air. And yet here can be no Atomo- 
fpherical column, reaching from the 
top of the Atmofphere to the reftagnant 
Mercury, with its Gravitation, to fu- 
ftain the:Mercurial column, the fame 
being intercepted and broken by the in- 
terpofition of the Glafs. 
And this plain obvious evident In- 


{tance had wholly deftroyed the hypothe- 


fis, and utterly difordered and {cattered 
all the porifmata and Confequence’s 


| built upon it, had not another fupple- 
§ mental invention fteptin to relieve. it, 


_namely the prodigious Elatery of the 
) free Air, which upon a due examinati- 
§ on will prove as great a mifltake, and as 
§ impotent to relieve this deficient | bype- 

“ll thefis as the former ; and if it provefo, J 

14m doubt our new Philofophers muft be 
§ fain to return tothe decantata fuga vacwi 
§) for a-better Solution. 
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178 Dofevbations touching the 


CHAP. XI. 
Ti ouching the Elatery or Spring of the «Air, 


‘YY Comenow to confider that fubfidi- 
ary help) fubfticuted by the New 
Philofophy ; for the Solution of the 
phenomena of the *Torricellian and 0- 
ther Experiments! of this nature: and 
herein 1 fhall ‘confider *thefe things. 
1, What-Elatery or Spring is of all 
hands agreed-to; be truly found in the 


Air. 


3. The Arguments, Reafons, and Evi- | 
dences that evince the miltake of this’ 


new Blaterica! Suppofition. 


Firft, astothe former of thefe, this 
is agreed of all hands, that the Aur being 
a fubtle-Fluid, is capable ofan acciden- 


tal Blafticity of very. great efficacy and | 


force: namely, when by accidental im- | 


preffion jj 
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| preffion upon it, it lofechzhat common 
j and natural {tate or confiftence, that. 


otherwile belongs to 1t. | 

As 1. by agreat compreffion of its 
parts together, ftichas wedee in Wind+ 
guns, whereby it-is comprefled into -a 
{pace fometimes feven times lefs than 
that which is natural to it, and then by 


‘a natural and {trange motion of reititu- 


tion it hath an Elatticity , whereby to 
regain its natural ftate and pofition, 
2. By conftipation of its parts by Cold, 
whereby it.1s bound up fometimes toa 
natrower room, and then by the ap- 
proach of convenient heat, that confti- 
pation is relaxed , and the Air regains 


| its natural liberty, motion, and conft- 


{tency : and 3. by Rarifaction by hear, 
whereby it is expanded beyond its. na- 
tural fize,and as it grows cold, it obtains 
a.kind of Elafticity inward, and an in- 
ward endeavouring to contract tt felf to 
ms natural fizeand dimenfion. 4. Ina 
{trong tenfion by anaccidental or col- 
lateral force , whereupon it’ con- 
tracts itfelfas much as it can to its na- 
tural flare; and refifts. that tenfion 
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180 6D blerbations touching the 
which difcompofeth and extends> it; 
from whence. follows that which is 
ufually called Suétion, or Attraction, 
of whichI fhall have occafion hereafter 
to write, more at large. 

Again 2. 1t muft be agreed, that al- 
though the Air in its natural confi- J j», 
{tence 1s by a great force compreffible § jy) 
into aclofe order, yet it doth refift fuch 
acompreffion, anddoth not eafily yeild 
toit; andtherefore take a Tube of any. 
confiderable length, clofed at one end, 
and the open’end inverted upon the > 
Water, and preffed down, yet the Air 
included will retain very much of its 
natural {tate , and receives but a {mall 
contraction by the counterpreflure of | 
the Water, poffibly an Inch in twoor | 
three, or fomewhat more, according 
to the depth of its immerfion. y 

But thefe Elateries are not fuch as_ 
concern the prefent queftion. 

Therefore [come to the Suppofition | 
of the new Philofophy, in relation to | 
this bulinels of Elafticity of the Air, 
which they attribute to the common | 
and free Air in: which. we. breath and | 

live: 
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Torricelian Eypertinent, 181 
live ; and if I miftake them not, their 
Suppofition is this : | 

1. That the Air is a kmid of Spungy 
Body, not much unlike (as to this pur- 
pofe) to aSpunge or Fleece of Wool, 
capable of compreflion, and under that 
compreffion endeavouring to loofen and 
difcharge it felf by that which we call 


| Springinefs or Elafticity. 


And herein we do not confiderably 


iy differ, only they fay that this Elafticity 
) is of a vatt, and almoft unlimited nature, 


that fcarce hath any bounds to it; we 


| fay that it hath more contracted and de- 
| termined limits of its Elafticity , and 
 thofeare fuch as every portion of free 
Air obtainsin a common and ufual {tate’ 


of the temperament of the Weather. 
2. Againthey fay, that the Body of 
the Air, or at leaft of the Atmolphere, 
confifts of a great many little crooked 
filaments like. Springes, which when 
extended to a greater ftraightnels than 1s 
fuitable to them,as in its high tenfion or 
rarifaction, indeavour regaining of their 
natural curvitude; and when by any 
weight or force they are drawn clofe to- 
N 3 gether, 
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182 MDblerbations touching the 
gether, they {pring out to their juft ex- 
tenfion , and that gives a common 
Springinefs to the Auirinfuch a confi- 
ftence or circumftance. 

3. That the fuperior parts of the | 
Air gradually gravitate and comprefs — 
the inferior parts, and therefore the 
higher the Atmofphere or Air is, the 
Jefs itis comprefled; but the lower it is, 
the moreit is comprefled, the lower- 
moft parts receiving and fuftaining the 
preffure of all thele parts that a¥e above. - 

4. That the actual Elatery , or | 
Spring of the Atmofphere, or Air, is _| 
the iflue or effe@ of this Graviration ; 
and the more the Gravitation is, the 
greater the Spring of thole parts are, 
when they can but get liberty to expand 
themfelves ;° for the greater weight 
doth the more bind and incurvate thefe 
crooked filaments, which makes them 
Hy out extremely, when they can get, | 
rhemfelves unfettered from the oppref- 
fing weight, and even while they are 
under that preflure they have their cona- 
fs for their liberty. 

5. ‘That becaufe the lower parts of 

the 


Torricellian Crpertinent, 183 
ithe Airnextthe Earth are moft prefled 
| upon by the fuperior parts , therefore 
the lower parts of the Air have the grea- 
teft Elafticity and Springinels, which 
le) it exercifeth according as it gets liberty. 
6. Thattherefore this inferior Air 
hath a natural vaft propentfion to Ex- 
tenfion, and amplifying of it felf, in{o- 
- much that if we fhould {uppofe any part 
of the Univerfe were free from any Bo- 
dy, or hada more fubtle Body than that 
ofthe common Air, if a portion of the 
lower Air next the Earth were placed 
there, it would upon. the account of its 
own natural Elafticity, expand it telf as 
largely, and it may be much larger than 
thofe Artificial Expanfions wrought by 
fire in Aolipiles; and other Engines, 
wherein neverthelefs the Air may be {fo 
ordered, as to poffefs feventy times more 
room than before it had, 

That therefore when we fee a 
little portion of Air includedin a Tube, 
in the Torricelliaw Experiment, exten: 
ded upon the defcent. of the Mercury 
four, five, or fix Inches: orintoa larger 
room than it poflefled upon its firft in- 

N 4 clufion 


184 Dbferbations touching the 
clufion, this is no forced tenfion of the 
Air, buta free natural expanfion of it 
felf, having gained room and opportu- 
nity, by thedefcent of the Mercury, for 
its reception; and therefore this natu- 
ral expanfion of that included particle 
of Air, is one great help towards the de- 
{cent of the Mercury, ‘till it comes to 
its {tation. 

8. Thatin as muchas the. Elaftici- 
ty of the Air, when contiguous to the 
Earth, or other folid Body,- is impeded 
in its Elafticity downward by the refi- 
ftance of the Earth, it is as it were re- 
verberated upward,and laterally, where 
it maybe exercifed: which isa great 
means of that fupport that the recoiling 
Aereal particles giveto weighty Bodies, 
which isfeen in the fuftentation of the 
lower of the adhering Marbles. 

g. Thatevery part of the lower Air 
is under the fame compreffion with the 
fameregion wherein it 1s, and therefore 
ifa portion of the free or open Air be 
inclofed within a Glafs-Receiver,clofed 
onevery fide, yet it hath the fame Ela- 
{ticity that the portion of Air had, out 
of which it was taken. 10, 


| 


i 
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10. And becaufe that Airin the Glas 
js on every fide penned up , and its Ela- 
fticity being as it were reverberated 
from every fide of the Glafs, doth the 
more intenfely and forcibly recoil in- 
ward: and therefore it comes to pais, 
that though the great Glafs Receiver, 
compafling in the Torricellzam Engine 
onevery fide, bedeftitute of the weight 


. }of the column of Atmofphére, ta iut- 


/pend the Mercury by its equipondium 
yet the included. Air doth the very fame 
‘thing by its Elatery or Spring upon 
the reftagnant Mercury. : 

And thus we fee how, for the accom- 
'modating of the Torricellian phenc- 


| zomena, and {ome others of like nature, 


| where the pondus Atmofpharicum cannot 
be had nor acquired, what a laborious 
| invention and procels is framed for the 
fupply of that deficiency. 

Therefore I come to confider and ex- 
amine, whether this laborious procels 
have any thing of truth and reality in 
it, or whether, as that of the poxdus cylin- 
dri Atmolpherici, it be only’a, fine in- 
- yention tohelp and fupport a, lame Aas 

an- 


186 MDblerbvations touching the 
languifhing Aypotbefis or Solution, 

Although whatloever doth oppofe {hiy 
the, Gravitation of the common Air, | - 
doth as neceflarily conclude againft this } jx 
Elafticity of the tree and common Air; 
and although much of what I have’ 
written in the third and tenth Chap- | jp 
ters, again{t the Gravitation ofthe Airy iy 
is equally applicable again{t this imagi- } jy 
nary Elafticiry thereof, fince the Ela- } iy 
{ticity is by the Ayporhefis fuppoled to be J ji 
the effect of its Gravitation, yet I fhall } jp. 
repete nothing, or very little, of what I } jy 
have there faid, but apply my felf fingly | fy 
to the difcuffion of this Elatery orSprin- ] y;, 
ginelgof the common or free Air, both 9h, 
by Reafon and by. Experiments. | 

1. The Spring ofthe Air is bottom- Bie 
ed upon the fuppofition of the a@ual | ” 
preflure of the fuperior parts of the Air | | 
or Atmofphere upon the inferior, and i 
the lower parts being’ under the grea- Bi. 
ter preflure, hath conlequently the grea- a: 
ter Elatery. But upon what hath been | 
betore faid, in the third Chapter, there | 
is nofuch Gravitation or preflure of the ; 
Air or Armolphere, and confequently | 


si 
WO 
aa 


ae 
5 

oe 

¢ i 

1 

F 

4 

® 

. 

5 Ag 
A 5 
Oey 

r. 

: To 
mae 
Tee 
Kk 

a -% 
2, ta 
% 
ta 

e , 
; ie) 
Z 

t 

5 


Pe en a yet 
a SM aM ys 08 way SEEM OG TR Bhs SE 
_— ee = i ore — yee 
‘ iat Seu Poop BORN Rae 


ss a 


La 
ran 
— (IGA 
: Cal 


= 

= 

——, 
= 


Torricelian Experiment, © 187 


/no fuch Elatery in the free and: open 


Air. | 

2, Tf there fhould be admitted any 
fuch Elafticity in a portion ofthe Air 
below in this inferior region, included 
within a Glafs veflel- or Receiver , (the 
inftance for whofe fake this invention 
was principally devifed,) fo as to fultain’ 
the {ufpended column of Mercury, then 
of neceffity there muft be the fame Ela- 


| fticity of the fame or the like portion of 
the common Air,(forit is all fuppofed 


under the fame common preflure of the 


 fuperior parts : ) the confequence where- 


of muft needs be, that either the attri- 
bution of that Sufpention to the Gravi- 
tationof a Column ofthe Air, and all 
the delicate Confectaries thereupon , 
are more Fancies and Miftakes , becaufe 
the whole phenomenon is performable 
and performed by the Elafticity of the 
Air, as well without as within this cloie 
Glafs veflel ; or elfe the joint power of 
the poxdws, as well as the Elafticity of 
the forreign Air, mutt raife the Mercu- 
ry inthe Tube to fifty nine Inches, fince 
the Elatery of the Air alone, without 

the 
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188 MDblerbations touching the 


the aid of the Gravity of the Atmofphe- 


yical Cylinder in the inclofed veffel, is 
able to keep it fufpended totwenty nine 
Inches and half. But we fee the con- 


trary inthe Experiment tried, as well 
within as without the inclofed Glafs, 
therefore either the weight of the At- 
mofpherical Cylinder, or its Elatery, | 
mutt be laid afide in this Solution, or, |" 
whichisthe truer Conclufion, neither’ 


the one nor the other are to be admitted, 
but both are to be rejected as croffing 
one another, and alfo’ the truth of the 
Solution. | 

3. ‘Nay, but yet farther, if this. Ela- 
tery be admitted, the whole Scheme of 
the Gravitation of the Air, or any part 
thereof,muit be rejected as fictitious, and 
impoflible ; and on the other fide, if the 
fuppofed Gravitation of the Air or At- 
mo{pherical Cylinder be admitted , the 


Elatery mutt be rejeéted, and the whole - ! 


Air will be zz eguilibrio, in as much as 
upon this {uppofition of this New Phi- 
fofophy, the Elatery preffeth as much 
upward, asthe Gravitation doth down- 
ward, and ¢ converfo the Gravitation as 
: much 
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he. much downward, as the Elatery doth 
isgupward: fothat after all this laborious 

|| 2pparatus of Gravitation, and Cylinders, 

_}and Atmofphere, and Elatery, the Air... 
w|}is at quiet, at reft, and zz «quilibrio, 
| which is eafily granted without all this 
\..) dithicult bypothefis, 

| Foraccording tothefe mens {uppofi- 
| tion (if we fhould admit: 1 ) the Atmo- 
{phere were feven Miles high, we mutt 
needs fuppole that the greateft Elatery 
| isnext the Superficies of the Earth, be- 
°} caufe there it is more charged with the 
| weight of the fuperior parts of the Air; 
_} and becaule the terreftrtal Globe checks 
| the Elatery of it downward ; the Elatery 
mutt difcharge it felf by its motion up- 
2 ward, and fo encounter the preflure of 
| thé Air, by how much more its Springs 
|, and crooked Particles are charged. And 
| a Mile higher in the Atmofphere where 
is lefs preflure, there is confequently lefs 
Elatery or refiftance of that preffure, 
.) and yet fufficientto keep that rundle of 

| Atmolphere in an equilibrium. 

“| Andit is plain, that this Counter- 
" {| motion of the {uppofed Spring, or Ela- 
fe tery, 
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190 Dbferdations touching the 
tery, and Gravitation of the Air, muft 
by the:r mutual conflié , one check and 
refract the other. 

But then it is hoped, that the interpo- 
fition of another grofs Body between 
the ponderous Air tending downward, 
and the reverberated, recoiling, Elalti- 
cal Airtending upward, may part*the 
fray; and thereupon i inthe inftance ot 
the two cohering Marbles, the upper 
column of impending’ Air may prels 
down theupper Marble, and the lower 


column of recoiling Air lay prels up | 


the lower Marble. 

But this willdo nothing to help the 
bufinefs in hand, touching the Mereu- 
rial column in the Torrice tien Experi- 
ment, (for as for the cohefion of chés two 
Marbles, and the reafon of it, I fhall in 
its due place examine.) 

For it is plain there, chat if there be 
any Elatticity in the Air next the Earth, 


there is proportion for proportion as | 


much Elafticity in the Air‘next the. re: 
{ftagnant Mercury, upon which it is in- 
cumbent, and which we may if we 
pleafe, place even to the Superiicies 7 
the 
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ad] | fuppofitione) proportionable in bafe to the 
) Mercury, isasreally gravitating upon 


ott fpherical Cylinder, and render it inef- 
fectual: 

Befides all this , as it requires a {trong 
Phantafy to fuppofe this wonderful Ela- 
ticity of the Air, fo # requires .a much 
more potent phantafy to keep the Ela- 
.) faeity of it within the precite lateral di- 
vif smenfions of the Atmofpherical pillar 
“o) ana ftraight line: forthe Elaftical par- 
ij ticles of the Aereal parts, adjacent to 

_ that Atmofpherical Cylinder , will in- 
fg) roach and break itupon this'Cylinder, 
~), | and diforder and refrac? its preffure, be- 
| fides what the concuflion of Winds 
ie! -would effed. 
if 4. Butfuppofe in the free Air. the 
:¢| pondus deprimens of the Atmofpherical 
_ | Cylinder were too hard for its cance 
an 
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190 Dblerbations touching tye =| 
fo although in an inclofed Glafsthe Ela- | a Tt 
tery doth the whole bufinefs in fufpen- -* 
ding the Mercury in the: Tube, yet inj 
the open Air the poxdus deprimens con-||\X '! 
quers its Elafticity, and the whole pha-} wl 
nomenon {hall be-there performed by the} ‘)" 
ondus deprimens of the aereal Cylinder ;} tt 
Ifay fuch a Suppofition as this would} Mp 
render the lower parts of the Air: unmo-} Wit! 
veable,and bind it up fo, that it could J itis 
never {tir without an admirable relaxa- } Siig 
tion of it by the violence of heat, which } butt 
is contrary to all the experience of the Realon 
World. For we fee by the {malleft§ mil 
winds the motion of Smoak,and a thou-§j "00 
{and Inftances more , the lower parts’ "ita: 
of the Air are in a perpetual flux and 9%, 
motion; whichit could neverdo, if un- § guilt 
der fo rigorous a conitipation and com- @iliim: 
preflion by its fuperior parts. And @ii«y/ 
though this’ immediately. contradicts Willig 
the great preffure of the inferior Air by J! wy 
the {uperior, yet by neceffary confe- Jin, x 
quence it cantradi¢ts the fuppofed Ela-@ lai 
tery: thereof. | B dye 
5. Butasto the very inftance before | Lin 
given, of the fufpenfion of the Mercury! Pi, 
in” 


‘Torricellian Experiment. 193 
Bi in a Tube: placed in aclofed Glafs Re- 
ben ceiver, protected from the impendent 


icin) aeveal ponderous Cylinder; May, that 
sag the fufpenfion’ of the Mercury is not 
el caufed either by the Weight or the Ela- 
y | tery of the Air. Not by its weight, be- 
rdethy CAuLe the Atmofpherical column is in- 
ould tercepted, and kept off by the interpofi- 
nl tion ofthe Glafs;, it remains therefore 
coil) that it muft be done by the Elatery or 
cull Spring ofthe Air included in the veffel : 
‘fia Dut that Cannot poffibly do it, for thefe 
(qm Reafons. 1. Becaufe that Elatery that 
yi mutt fuftain the column of Mercury , 
ody cannot be an Elatery prefling upward 
mar OF laterally, but it muft be{fuch an Ela- 
cup tery, as muft prefs downward, to bear 
yp againit the excurfion of the fufpended 
‘oot Column of Mercury, and thereby keep 
jn it i equilibrio: and certainly if there be 
igh any Elatery of the Air, it muft bear ra- 
sr ther upward againft what prefleth it 
it) down, and cauleth it, than downward. 
at | 2 But if it be faid that by the Receiver,or 
" f} Glafs inclofing the Air every way, the 


}) Elateryisas well turned downward as 


: ) upward, and fo counterpoileth the co- 
: lumn 
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194 Dbferbations touching the 
lumn of Mercury, and fo it is not like | 
the recoil of the Spring ofthe Airfrom J 
the Earth, which mult be principally | i 
upward; becaufe checked and reverbe- 9 
rated at its bafe; but, here the reper- J 
cuffion is from.all parts of the Glas, as | — 
well from above as beneath. I fay this | 
very objedion renders it utterly impof- | 
fible, that the Elatery.of the Air inthe 9), 
Glafs can caufe this Sufpenfion, or in 
any meafure contribute toit. For let us | 
fuppofe the Glafs Receiver,to be {pher- 
cal, the repercuffion of the Elatery of J 
the Air muft be equal from ‘all parts: 
the confequence whereof muft necefla- yy 
rily be, that this Elatery prefleth as 9 
well upwards as downward, and from) 9, 
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as 


every part of the Spherical cavity of |], 
’ deh 
the Glafs., the confequence whereof 4, 
muuft needs be, that the whole Elatery 4° 
is in fufpence, .and one Elaftical line] iss 
breaks, refraéts,, and retunds another; es 
fothat the tendency of this Elafticity is)" 
neither) upwards nor downwards, nor hans 
from any point ofthe CompafS, but all 7 :" 
hi : ind og My 
things are at reft, as where Winds blow |], 
with an equal ftrengthevery way , the |), m 
: em U2 
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| Air is undifturbed, and fo no’ preflure 
pat all made upon the Mercury, but itis 
‘but a meer evafion to {horé-up an hypos 


thefis. 


—— 


CHAP. XIIL 


| Certain Experiments , evincing. that. the 


| Gommon Air tn its ordinary confiftence, 
hath no, or no confiderable Elafticity. or 
|. Spring, without an accidental or pretere 
| patural Compreffion. 


| | N_ the former Chapter I have Siven 


the reafons againit. the wonderful 
Blafticity of the Air, or Atmofphere, 


' andthe infufficiency of that Suppofiti-= 


onto givea Solution to. the phexomena 


hin the Torrécelian Experiment. And I 


now come tofome experimental Inftan- 
ces, farther illuftrating and. proving 
what I have faid in the former Chap- 
_ter,namely that either there is no Ela: 


| | {ticity at all in the common Air, nor 10 
sow 


| any part thereof inclofed in the veflel, 


| de quo fupre, ox ifany atall; yet very lite 


a tie, 


¢ 


196 ©6Dblerbationstouching the = 
tle, and fuchas isno ways able to keep Bir of 
fuach a column of Mercury fulpen- Jade 
ded , which may poflibly weigh ac- fhp«4\ 
cording to the amplitude of the fijo, 
Tube two or three pounds, which yet ithe 
we fee fufpended in the Torricellian Ex-| ue 
periment. | Rica 

For it is a certain and demonftrable | Vater 
truth} that if any potentia, be it what it Ji. 4 
will, fiuftainsa weight or pondus depri-§.... 
mens, the potentia (uftentans muft be of | hr 


} 
/ 


an equal {trength to that weight, 0-r... 
therwife it mult. give way, and yeild}... 
foi. ied, th 

Therefore if the potentia of the Ela- Wier 
{ticity of the common Air (not compref 4, 
fed: or conftipated accidentally) be not! , 
equal inthis inftance to two pound of 4; 
Mercury, it can never fuftain or keep it): ' 
fufpended: and this 1s that which I ve 
fhall endeavour to make good. | ath 

Fig.32. Takea Bottle-Glafs —4% fill ‘ie 
it with Water to 8, which may contairg),, vt 
about fix Ounces of Water, the reft ol) vst 
the Bottle full of Air; then take the i 
Bolts-head c, heat it very hot, that the ali 
Air may be in a great meafure driver a 
| oul 
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| Torricelian Cepertinent, 197 
| out of it, and the reft highly rarified 
and expanded: Invert it into the Glas 
Bottle, fo that the free Air may come in, 
(though but at.a Pin-hole,) as the Air. 
J") inthe Bolts-head grows cool, and con-. 
it fequently contracted neer to its natural. 
| fize and ftate: the Air thus rarified, the 
“™) Water inthe Bottle will be drawn up 
MN into the Bolts-head to fupply the ‘va- 
mM cancy, which otherwife would happen 
ea by the reftitution of the Air. Butifthe 
iF fiffure between the Bottle and Shank of 
| the Bolts-head had been) haftily fo clo® 
| fed, that no Air could enter into it, fome 
Ht Water would arife as fuppofe to D, but 
rep the whole W ater would never be driven 
iM! yp out of the Bottle by any. Elatery of 
1)\ the Air included init ; but-only the fu- 
perior Airin C, being fo highly rarified 
I bythe heat, that one third part of the 
Air in C, as it ftood unrarified, takes up 
fill! the whole Bolts-head by. varifaction ; 
| and as the Air in the Bolts-head grows 
| toitsnatural-cemper, and confequently 
' endeavoursto retract it felf to its natu- a 
it) ral dimenfion, fo having. the fluid Wa : a 
i) ter to workupon, it drawsatup, and. by ; 
: Orgs ar the 


» 
df 


a 198 WMblevbations touching the : 
“ah the advantage of that attraction gives: a’ |!" 
i} renfion of expanfion to the. Air in the Was 
upper part of the Bottle, as much as is | 
capable to be obtained by the ftrength | ofth 
of the attraétion and fuétion of the raris |i! 
fied Air in the Bolts-head; which draw- | 
ine upthe Water,'and leaving lels Wa- | Elate 
ter there than before, muft needs expand | ec 
me _ the inclofed/Air in the top of the Bottle, |i 
7 to fupply that recefs. POT VI hes 
) Now if the Air in the. head of che} ily: 
ger’ being taken out of the common |} ‘tt 
Air; andofthe fame confiftence with it, | bi 
had that {trong Elatery that‘thefe men } 
) fuppofe, fothat it reacheth as it were "0 
1 after a dimenfion five, ‘nay forty times ji 
larger than’ that ic hath*,; it would § bi 
thruft up the whole Water in the Bot- 1M Lace 
tleas high’as Z, ‘as it would have done! 
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ithe 

ifthe fifure between the Bolts-head and fltAi 
the Bottle had not been ftridtly clofed. §tiiy 
And thisit fhould have done the ra @ ivr, 
ther; becaufe the {uperior Air is fo much § lity 
rarified, that it takes up three'times the} ty 
room of common unexpanded' Air, and J hy; 
fo is capable of a more éffeétual imprel-|9 Mo 
fion fromthe Air in the Bottle, and 9 oth 
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would not reft ar D , but drive up the 
) Water as high as E. | 


1° And ifany thall fay, that the weight 
of thé interpofed W ater is too great for 


) its Elatery, to thruft ic upashigh as’ £3, 
) certainly he that thall fuppofe that the 
WElatery of the Air, included in a clofe 
§) Receiver, is able to thruft and keep a 


column of Mercury to twenty nine 


Inches high, which column weighs pot- 


fibly a pound 6rmore, cannot doube but 
the Elateryofthe Air inthe top of the 


|) Bottle, if it were of that force that thefe 
1) men fuppofe, would thruft up fiveor 


fix Ounces of Water, about five or fix 
Inches ‘high, into the Bolts-head, 


fF) 2° Bue the plain truth is, that in this 2n- 
{ fiance, norany of the like nature, itis 


| neither the weight nor: the:Elatery> of 
_ the Airincluded in the Bottle, that for- 
—ceth.up any drop of Water above its 
| Superficies, but the powerful attraction 


§| of the expanded Air in the Bolts-head, - 
|} endeavouring its own contraction when 
/ | stowine cold, and fo attracting the 


Water to fupply that cafma , that would 
otherwite follow upon itsattraction. 
| O 4 And 


| 


| ae 
A 200 Dbferbations touching eye | 
nag | And therefore when by the defcent | 
of the Mercury a little portion of Arun 
thetop of the Tube in the Torrtcellzan | 
Engin, gains four or fivetimesa greater jj 
mt extent thanit had berore; this is done jj 7 
Pit by the tenfion of that little aereal Cylin- J 
| der, by the force of the.defcent of the 9 
: Mercury, as fhall be more at large fhewn | 
UN hereafter, and not as is groundle/ly iup- 11 
pofed by the natural Elaiticicy.or expant | inne 
fion-of that portion of Air. For if that |) a 
fhould be the caufe, it: were, neceflary )) whe 
that the finger ftopping the top of the )) \ 
inverted: Tube open at both ends, fhould )) . : 
be thruft up, and not drawn in, and an |) pe 
Li empty Bladder fhould be more comprel- © Wei 
| - fedthandiftended by fuch Elafticity of © my 
i the included Air, the contrary whereof © wy 
isevident both to Senfe and Experience. | iin 
Sel yn 
5 Malle 
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CHAP. XIV. 


The conjider ation of [ome Arguments for 
the weight and Elatery of the ir. 


Shall not. {pend much. time upon 
Thefe arguments’, but only note 
fome Seneral Obfervations upon them, 


and then fingle- out {ome »Inftances 


wherein I fhall be more particular. 

In general therefore fay, | 
. 1. , Thatall thofe Inftances, and Ex- 
periments produced to prove fuch a 
Weight or Elafticity of the free Air,that 


‘may be capable of effecting. the ph emome- 


na in the Torrécellian Experiment, yea 
orin the Magdeburgh Ini{trument, or the 
Engli(b Air-pump, are all capable.of ano- 
ther Solution’, as appears by the an- 
fwers that Lizus hath given-to them, 
which I need not repeat, - 

~o2. That ‘the application’ of the 
Weight and Elafticity of the Air'to the 
Solution of thele phexomena,, is forced, 
{treined, and in many inftances contra- 


ry 


an, 
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ry to the evidence of Senfe; fo that 
though the appearances themfelves are 
true, yet thofe Caufes ‘affigned are very 


inevident, full of difficulties and abfur- — 


dities, and require fuch a train of fupple- | 
mental. Suppofitions:tomake them but | 
tolerably applicable, that no man dif- | 


ingaged from a party can eafily fubfcribe 
to them. ( Li 
3. ‘That ‘there are fome Inftance 


and Experiments that are fo untractable 


tothis method of Solution, that all the - 


inventions of the moft Mercurial wits 


and higheft ingaged’in the’ patronage | 
thereof, cannot by any means relieve it, | 


4. That the plain and common So- | 


lution: of them by the infeparability: of 
Bodies, andthe fuga vac, ( pleafantly. 
by fome ftiled decantata olim fuga vactt) 


doth moft naturally; and without any. 


ftre(s offered to Senie or Nature, anfwer | 


all Inftances and difficulties ; and’ fails 
in mone. «<\s}/oqors 7 | 
5." That it is mofteyident to any 


man, that without préfudice or partiali- | 
cy thall-obferve it, all or-the moft: par 
of thofe-Inftances “and Experiments, | 
f which | 
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which (to ferve the hypothefis of the gra- 
vitation and Hlafticity of the common 
Air) are refolved into Preffion or Ela- 
fticity of the Air, are plainly’ performed 
by Suéion and Attraction of-the Air, 
when put under a great tenfion or rari- 
faction, which wholly fubverts' the So- 
lution by Preflure or Elafticity of the 
Air. | ee 

~ Now as to fome particular-Inftances. 
 Firft, we are told that the Torricellian 
Engin, wherein at the bottom of the 


hili, che Mercury rifeth to twenty nine. 
. Inches and half, carried up tothe top of 


the hill Py de dome in France , fublided 
three ‘Inches: and fome Inftances of 


| like nature given in Lancabire, it fub- 


fides neer two Inches: From ‘whence it 
isinferréd , that this variation arifeth, 
becaufe upon the top of the Mountain, 
which was 3000 foot high, the column 
of the Atmofphere was fhorter , and fo 


| ~ gravitated lefsupon the reftagnant Mer- 


cury, than it did at the bottom ‘of the 
hill;which cauted the difparity-of the 
pofition. tk | 
 Janfwer, admitting the faét true, yet 
“Sethe 


as Fas being were, — _ Pees 
et jngaghic iil snea pgp a 
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the caufe afligned is #0” caufaprocaufasor 
at leaft we have no fufficient evidence 
that this is the caufe. 

The various Elevation or depreffion 
of the Mercury is not in refpect of the 
height or lownefs of the place , where 
the Inftrument is ufed, but in refpect of 
the temperament of the Air wherein it 
is ufed. The Excellent Author tells 
us, in his’eighteenth Experiment, that 
the Torricellian Engin. placed in ‘his 
Chamber window for a good feafon,the 
Mercury ‘had various Elevations and 
fubfidings, according to the temper of 
the Air; and that this variation was 
confiderable, namely two Inches, and 
that in cold weather , contrary; to the 
ule of other Weather-Glafles, it . fell 
much lower than at other times... And 
ifthis befo , itis no wonder, at the top 
ofthe hill, where the Air was much 
colder , it might fublide confiderably 
from the height it had at the bottom. 

But whether it were colder or hot- 
ter, yet certainly there is that difference 


of temperament in the various regions © 


ofthe Air, that might make a various 
pofition 
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_ pofition in the Mercury. What if we 


fhould fay, that the vss sgneapenetrativa 
eAtheris is ftronger there than below 
the hill, and fo might ftrongly dilate 
that {mall portion of Air upon the top 
of the hill, though the fenfe of heat 
be there lefse  ~ 

But I cannot chufe but obferve, that 

if we fhould affign this Subfidency of 
three Inches of Mercury to the fhortning 
of the Atmofpherical Cylinder, by 500 
Fathoms of perpendicular height, we 
muft neceffarily conclude the great mi- 
{takes in the computation of the gravi- 
table Air or Atmofphere, and muft ren- 
der it of a prodigious height beyond all 
the Eftimates of the latter Elaterifts , 
whereof fome tell us it is feven Miles 
high. By others Computation that 
it is 33893 Feet, which is 5648 Fa- 
thoms., fomewhat lefs than feven 
Miles. 

But if a Mile next the Earth fhould 
abate but three Inches intheheight of 
the Mercury, fix Miles more would 
hardly abate three Inches more, vz<. fix 
Inches; nor twenty four Miles more 

would 
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would abate nine Inches. For a- Mile 
of Air next the Earth (if the gravitation 
of the Air fhould be admitted) would 
more than ten times. counterpoile the 
next Mile about it, becaufe.it hath thefe 
advantages,,1. of the greater incum- 


bent weight of the fuperior Air,.2. of | 


the ftubborn refiftance of the terreftrial 
Globe, whereby it is. more conitipated 
and bound together the nearer it is toits 
reflexion and repercuffion. 3. -'The 
great. concrement and acceffion, that 
it hath of grofler vapors, and terreftrial 
effluxes., -wherewith the lower parts 


mutt needs be more laden than the up- §" 


per; fo that from the firft gravitating 
particle of Air or Atmofphere to the 
loweit, it will increafe by a Geometri- 
cal Progrefiion in every part, 25 1,2, 4, 
8, 16, or very near it, which will render 
the loweflt- Mile prodigioufly more 
weighty than any of the fuperior Miles, 

But I difmifs this bufinels of the gra- 
vitation of the free Air as,a meer. No- 
tion. | 

The Inftances to prove the Elafticity 


of the Air, are forthe, moft part {uch as | 


are 


— re = 


— 
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are endeavoured to be made out by. the 
tenfion’or rarifaction of the Air by. the 
Wind-pump , or Uagdeburgh Inftru- 
ment. And the anfwer'to any one of 
them gives an. an{wer to all, for the ap- 
plication of them to the Elafticity or 
Spring of the included Air is bottomed 
upon one common miftaken ground. 
I fhall therefore mention but one or 
twoofthem. 

The Excellent Author in his Book of 
Plyfico-Mechanical Experiments, Exp.5. 
givesanaccount, how a dry Bladder 
well tied, and blown moderately full, 
and faftned into the infide of the Recei- 
ver inthe Air-pump, upon a flrong ex- 
hauftion of the Pump was broken ; and 


inthe 16*8 Experiment, a Glafs included 
in the Receiver, broken by the exhau- 


_ tting ofthe Air. And in the Continu- 


ation of new Experiments, Exper. 7 and 
9, the fameInftance of breaking of in- 
cluded Bladders and Glafles:is repeted, 
and attributed always. to the natural 
dilatation of the internal Air included 
in the Glafs and Bladder , the circumja- 
cent Air being rarified by tention. 

But 
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But the true Solution cf bothisquite fy; 
another matter. The Bladder isdilated 9}y,; 
by the attraction wrought by the tenfed e 
or expanded Air, upon the outfide of 
the Bladder, andthereby the included 9} , 
Air neceflarily expanded by that! force, §,,,, 


Ye firetching out the fides of the Bladder 99,7 
oe that includes it, and when it is capable 9), 
| oe ofno greater ftretching it breaks , not | Me 
; by the natural expanfion of the included | ahs 
i Air, but by the {trong tenfion wrought 9), 
ee upon the Bladder by the attraction of jj Wie 
v4 rarifed. or tenfed Airin the Receiver, §. 
io that tears the Bladder. | th 
4 And as to the Sealed Glafls-bubble, 9 
| the fracture thereof with that violencé § te 
; isnot by the natural Elafticicy of the F. 
: Air included in it, but by the {trong at- iw 
i ia traction wrought upon every part of its § nf 
| external Superficies, by the tenfion of | la 
if the ftrongly circumjacent tenfed Airin § °o 
fe the Receiver. pal 


And therefore if the Bladder or Bub- | * 


ble were filled with Water, and clofed } » 
faft, (which is not capable of any natu- | tT 
ral Elafticity)I make little queftion but ;* 
the dtrong attraction of the expanded}. * 

Air pe" 
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Air in the Receiver would break the 
Glafs and Bladder, efpecially if ir have 


any angles, (though I confels I cannot 


be very confident of what I never tfied.) 
And yet: if it fhould fucceed. accor- 
ding as I fuppofe, though the natural 


| Elalticity of included Air would be 
| thereby convinced of untruth, Texpect — 
| there muft be another expedient inven- 
ted by the Elaterifts to falve it, vz. as 


prodigious a weight in the included 
Water, as there is fuppofed an Elafticity 
in the included Air. : | 

In the late Book intituled, New Expe- 


riments about the Pre|fure and Spring of 


uA ir upon Bodies under Water , Experi- 
ment the fecond I find this Experiment, 
which is to the effec following. 

Takea Bladder, and {queezing out 
the greateft part ofits Air, tye the neck 
very clofe, and faftning a competent 
Weight to it; place it in a great large 
Glafs, and placing that Glafs upon the 
Air-pump, fill it with Water, and then 
covering the Glafs with a large Recet 
ver well luted to the- Pump, the Air 
pumped ont of thelargeReceiver, the 

: % Bladder 


SS Se 
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Bladder below the Watér would gra- 4... 
dually fwell, *till by often pumping out |) 
the Air, the Bladder would be full | th 
blown. And the Suppofition is this, |, 
that the Air being highly rarified and | a 
1 i extended inthe Receiver, whereby the: im 
bit : {trength of its counterpreflure or Spring | tad 
ii was weakned and abated; the little | 4 

portion of Air in the Bladder, notwith- | ie 
ftanding the interpofition ofthe Water, |). 
having the advantage thereby of expan- | 2" 
. ding it felf, did accordingly fill up the’ | ™"° 
oe Bladder. hil 
Thetruth of the fad is unqueftiona- |!" 
ble, but the Solution of it by the natural } ?"” 

Spring of the ‘Airin the Bladder, is an}; 

affignation of won caufa pro cawfa, but | © 

thetrue Caufe is, that by the ftrong } “" 

at tenfion of the Air in the Receiver, it | * 
| lays old and attracts upon all the parts | “Pt 
| of the Water; and all that is included in } 
it, and the Bladder being within the | “): 

reach of that forcible’attraction, hath } ‘Ms, 

its fides thereby diftended, andthe in-.} Mt 

cluded portion of Air expanded andj “% 

4 rarified by the tenfion upon the Bladder} 
. not by any natural Elafticity of the: in- | di 
ae cluded | Mn 


ifoug 
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cluded Air,but by the forcible attraction 
Wrought upon the external Superficies 
of the Bladder, and pulling it afunder, 
whereby the included Air by the com- 
mon Law. of Nature is neceffarily ex- 


| panded to prevent a vacuity. 


And asif there had been no Water 
interpofed , the Bladder would thus 
have been extended, andthe Air inclu- 
ded in it expanded, by the ftrong attra- 
ction of the rarified Air in the Recei- 
ver; fothefame effe@ will as necefla- 
rily enfue , notwithftanding the inter- 
pofition of the body of Water : for that 
vis attractiva of the expanded Air in 
the Receiver, though it immediately fa- 
{fen upon the Superficies of the Water 
ih the vellel, yet thereby and therewith 
italfo pervades the whole body of the 
Water, which being afluid body hath 
thereby a tenfion made upon it, and all 
its parts, and all that is included in ic.“ 
| Andthe truth of this appears beyond 


| difpute, for the Learned Author in his 


19,21, 22, 23,¢7¢ Experiments, tels us; 
and that truly, that by this pumping, 


|| and rarifying of the Airin the great Re- 
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ceiver, Water, Spirit of Wine, cc. will 
he raifedto run out of a Glafs included 
in it, & that bubbles wall thereby be for- 
med at the bottom of the included vef-/ 

fel of Water: whereof the true. caule 
(whatever be otherwife affigned) isthe | 
forcible attra@tion of the tenfed and ex- 


| 


panded Air in the Receiverupon the in- | . 
cluded Water, which ftrongly per- jf}, 


vades the whole body of Water, pene- | 
trates to the very fund or bottom of it, 
and puts it altogether into a various agi) 
tation. | 
And thereforeas this attra@ion per- jj) 
vades the whole body of water,fo it per- be: 
tingeth tothe included Bladder in the} 
very fame manner as it doth upon the)}) 
Water, though witha more fenfible ex=)}, 


tumefcence of the Bladder, becaufe more ie 


capable of it. 


We need:not refort toa more evident’ |) 


Inftance than that common and ludi- 


crous Experiment , yet taken notice of M4 | 


by Regéws , of immerfing the {mall kK 
end (Fig. 13.) ofalighted Tobacco- -pipe he 
B under Water in a Vial, and fucking 
_ another Pipe C,not touching the water 
thie 
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Wthe Glafs being clofely covered’, the 
iftrong attraction of the Mouth upon 
ithe one Pipe will, through the Water 
‘Lupon the orifice of the immerfed Pipe; 
't draw the Smoak into the other, not- 
withftanding the interpofition of the 
!Water, and will put all the parts of the 
‘T Water, to the very bottomof it, and the 
V granules of Sand lying at the bottom 
| of the Water, into. motion and elevati- 
“} on; asin the Figure. 


And the very fame Anfwer is. moft 


| clearly to be given to’ the third and 
| fourth Experiments:in that place, and 
pa | to others of like nature, without recur- 
| ring to an imaginary natural Elaftict- 
| tyin a {mall portion of included Arr, 
| whereby to expand it felf without any 
1) forcible attractions to fuch a prodigious 


amplitude. 7 
And thus I have done with what I 


| have to fay againt{t the Solution of the 
‘|, Torricellian Experiment, either by the 
|} Weight or Elaiticity of the Air or At- 


mofphere ; which tome feems a Sup- 
pofition contradictory to our very Sen- 
fes, a Suppofition attended with infi- 

P nite 


| 


ar4. Dbferbations touching the =| ™ 
nite abfurdities and inexplicable diffi- 
culties. i me 
And yet, asIT have before faid, it is. 
wonderful to fee with what tenacity, | 
and with how great confidence it 1s abe | come 
ferted, and how marvelloufly it hath) i 
obtainedamone the gens literata, and) /i/,0 
what Syftems of new Phyficks, what] fn, 
rare trains of Confequences, what Pro- 
politions, porifizata, Scholz, it hath mul- | | Com 
tiplied! wherein if the Foundation it |) oth 
felf prove but amiftake, men have fpent Jivenyr 
much labour in vain upon it. bouts. 
Therefore laying afide this Solution) The 
as untrue, I proceed to that which the }Weiohy 
more fteady Modern Philofophers, con- 9 ;, 7 
fonanttothe ancient Principles, have Mallybe 
given inthis cafe, and feems to be moft Bing » 
confonant to truth. Mou 13 
antity 
favour 
im bets 


ty 


ci 


4 


| bouts, inthe Torricelliaw Engin. 


| 
to | They that-affign the Diverffty of the 
| 
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CHAP. XV. 


Concerning the true Caufe of the {ufpenfion 
of the Mercury at twenty nine Inches and 
half, or thereabont, ix the Torricellian 
Engin. 


¥ Comenow to confider of that caufe 
of the fufpenfion of the Mercury at 
twenty nine Inches and half, or therea- 


4 
{ 


Weights of fluid Bodies, tell us ; 
1. That although Air be intrinfe- 
cally heavy, yet it is neer one thoufand 


ill times, or as Merfennm will have it, a- 


bout 1300 times lighter than the like 


/ pene) of Water; and this they en- 


eavour to evifice by Experiments. 


 But-this Conclufion is very doubtful and 
| difficult. | 


2. That Water is fourteen times, 
or very neer thereabout, lighter than 
Mercury; quantity for quantity, and 
this as it is eafie to be tryed, fo upon try- 

P 4 al 


216 Obflerbations crouching the 
al I find it very neer the truth, though 
Water it felf in feveral places differeth 
fomewhat in weight, and therefore it is 
noteafie to makethis the common {tan- 
dard for all Waters, though the diffe- 
Vw rence be not confiderably great, 
he Though Water be ordinarily four- 
i teen times lighter than Mercury, yet 
this is not the juft proportion of the 
fufpenfion of: one and the other in a 
| Tube. 
Hs For if a Tube of Water, above one 
| and thirty ‘foot long , ftopt above and 
immerfed at the other endinreftagnant 
Water, it will fubfide as is ordinarily 


1 caragems ell me hegee dining bem, ibid 
» i ~ . 


spate 
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more; whereof fee the Experiment apud 
Schottum in Technicis Curiofis, 1.3. cap. 2. 
Exper. 2,73. 

But in the cafe of Mercury, if the 
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the top, and immerfed at the open end 
invreftagnant Mercury, it will fubfide 


about. 


Tube of above twenty nine Inches and | 
half long, {uppole four foot, be ftopt at 


to twenty nine Inches and half, or there- . 


But archough in thefle two fluids, of | 
this | 


imihe 


faid to thirty and one foot, others fay ™ 


Hiding 


| 
' 


her 
Th 

HT 
{ 
li DE 


{ 


wenae | 3 
; oe 


fal 
Wor f\ 
reat or 
Baal 
i 
AO TL 


Torricellian Gpperiment, 217 


h | this different gravity,’ the fubfiding of 
i | either vary.yet the reafon both of the iub- 
is | fiding and fufpending of the one and the 


it | other will be the fame. 
Therefore what I fay in relation to 


ee - 
=<, 
> 


w- | willbe in its reafon applicable to the 
| other, and therefore I fhall here. only 
| treat of the fufpending of Mercury ; be- 
| caulethe Inftruments to try the Expe- 
) riment in Water are more mafly and un- 
| tractable, but, as I faid, the reafon of 
| one will bethe reafonof theother. y 
nit} ‘There be three Inftances of the fuf- 
iy) penfion of the Mercury in the Torricel- 
iy), Zaz Engin, which though they all are 
wd) refolvible into one common realon, yet 
1) that reafon hath a various “application 
| feverally to them. 
he}. Firft, when the Tube exceedeth in 
o¢ | length the ordinary ftation of the fut- 
| pended Mercury; viz. twenty nine In- 
nd | -chesand half, as fuppofe it be four foot 
fe | dong; andthe Tube receive only thirty 
ye! Inches of Mercury. , of though the 
Tube be filled more than twenty nine 
“Inches. and halfofMercury, yet itis mot 
Q 
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ee fo perfeétly filled, but that there remains |) tw 
ie | | a portion of Air in the head of the Tube, ich’ 
upon its inverting into the reftagnant oth 


Mercury. Ball. 
In this Inftance, if the portion of Air 9 him 
t , be fo great before its Expanfion, that be- f vito 


ing expanded by the defcent of the Mer- lytic 
cury, it can reach below twenty nine Pith. 
Inches and half, as fuppofe to 20, 23, 24 F tell 
' Inches or lefs, then the Mercury will } licks 
; oe fubfide to that {cantlet that the portion J mi { 

4 of Air is extendible unto. BD vhu' 

If the portion of Air be lefs than can) \y 
be extended, below twenty nineInches ® teno 
and half, or the diftance be fo great that 9 Mero 
the extenfion of that portion of Air can- 9 the: 


not by its expanfion fupply a greater J hey. 
room than’ what juft anfwers to that 9 top 
{tation : as fuppofe the Tube were above F {i 
4 foot long , and filled with Mercury all § , j), 
but half an Inch, and then inverted into 9 int. 
the veffel of reftagnant Mercury , § yy 
whereby before its fubfiding there  \,, 
would be about half an Inch of free Air 9 |, 
inthe head of the Tube; and by thede- | \,, 
{cent ofthe Mercury to twenty nine In- | x; 
| ches.and half, if that little portion of } fy, 
7) Ari - 
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Air were yet fo much as were capable of 
fuch an extenfion, it would be’extended 
to that length, wzz. eighteen Inches and 
half; but ifthat task were too hard for 
fo {mall portion of Air to be extended 
unto, thenthe fame would be fupplied 
by the fubfidiary fteamsand effluvza out 
ofthe Mercury , to make-a retreat for 
the Mercury,to a defcent of twenty nine 
Inches and half, as hath been fhewn, 
| and fhall now farther be declared in 
what follows. | 
In this Inftance thefe things are to 
be noted. 1. That by the defcent of the 
Mercury there is no vacuity left in the 
place derelicted by the Mercury, as hath 
been fhewn Chap, 2. That there is 
nonew Air admitted into the Tube de 
foris , as hath been fhewn before, Chap. 
3. But that little portion of Air is ex- 
tended from the very head of the cavity 
of the Tube to thefubfided Mercury , if 
it be of chat {ubftance that is capable of 
fuch an extenfion to the Mercurial fta- 
tion of twenty nine Inches and half’; 
and ifit be too little for fuch an exten- 
fion, itis fupplied by a fuitable portion 
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of the Mercurial fteams, as hath been 
fhewn. 4. But that extention or dilata- 
tion of that little portion of included 
Air, is not by any natural Elatery or ex- 


panfion of itsown, as hathbeen fhewn § 
in the two former Chapters, for itis a | 
portion of the free Air ; but it isa ftrong | 


tenfion of that portion of included, Air, 
to prevent that ca/ma and feparation of | 
Bodies without any thing intervening, | 


or the fuga vacuz, fo often mentioned by | 


the Ancients. 5. And confequently, | 


though in relation to the laws of the | 
Univerle, it be a natural expanfion or 
dilatation of the Air in this circum- | 
ftance, 22 obfequinm nature univer {alis, | 
yet in relation to the particular {tate and | 
confiftence of that portion of the Air | 
thus expanded or tenfed by the fubfiding | 
of the Mercury, itis forced and violent. 

Asthe ereét polture of my Body is natu- | 
ralto me, whileit makes one common } 
compofition with my Soul and Spirits, | 
and zz Concreta, thoughit be violent in| 
relation to the moles corporea of my Body, 
whieh would otherwife fall down to. 
the Earth. 6. And the conlequence of 
this 
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“thistenfion of the included portion of 
| Air (confidered conjunctly with the na- 
tural infeparability of the parts’of the 


Univerfe, which is all one with that 
which the Ancients called fuga vacuz). 
is the fuftentation of the Mercury, that 
column of defcended: Air, which Zzzus 
not abfurdly calls faniculus , being infe- 
parably united, and adhering to the top 
of the Tube at oneend, and tothe Mer- 
curial Cylinder at the other end, and 
this funiculus aereus not being capable to 
be extended farther than to twenty nine 
Inches and half, being the Mercurial 
ftation, by the force of the defcent of 
the Mercury, fuftains and holds it up at 
that {tation : and fo the poxdus deprimens 
of the Mercurial Cylinder is equal to the 
potentia {uperne fultinens of the Aereal 
defeended Cylinder upon it, in a kind 
of equilibrium, the Mercurial Cylinder 
by its natural motion endeavouring its 
defcent downward, and the-aereal co- 
lumn by a motionof reftitution to its 
natural fize and ftaple, retraéting it as 
muchas it may upward; and the fame 
reafon will hold ofthe portion of inclu- 


ded 


222. WDbflerbations touching the 
ded Air, be fo much as is capable of an 


extenfion below twenty nine Inches 
and half of the Tube: but not fufficient 


by fucha force tobe dilated to a full de-! | 


pletion ofthe Mercury out of the Tube, 
as poflibly to 20,15,10, or 5 Inches from 
the reftagnant Mercury,:in which cafe 
the Mercury will fubfide to fuch a de- 
sree, and no lower, 


The reafon therefore , 1. Why the 
Mercury fubfides fo low as twenty nine} 
Inches and half, its ufual ftation, (or | 
lower, if the portion of included Air be’ | 
greater, as 1s before faid) is; becaufe the: | 
weight of the defcending Mercurial co- J 
lumn isofthat ftrength, to give the in- | 
cluded Air that tenfion or dilatation. 9 
2. Why itfubfides no lower, is becaufe | 
whenthe Air hath attained its urmoft | 
tention that the defcent of that column | 
of Mercury can give it(which ordinarily, | 
isat the height of twenty nine Inches | 


and half) that aereal defcended Cylin- 
der holds it there, and-kéeps it up to that 
height, the weight ofthe Mercury being 
now leffen’ds 3 


— 


And that this is the caufe of its fuften- | 


tation, | 
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| tation appears evidently by thefe few 
Inftances, 1. If the Tube of Mercury 
in this fuftentation be fuddenly lifted 
‘up fromthe reftagnant Mercury, there 
will be-a ftrong refilition of the Mercu- 
ry towards the top of the Tube,that will 
endanger breaking it ; as we feea Lute- 
{tring ,if hanged upon a Nail, and o- 
-vercharged witha Weight or ftrength 
} at the lower end, by which it breaks in 


forcibly reféire in its contraétion to its 
J ordinary fize. 2. If the Tube be incli- 
| ned to a Levelinthe fame parallel line 
|| to twenty nine Inches and_ half of the 
| erected Tube , whereby it lofeth its 
| weight by the incumbence that it hath 
| upon the fides of the declined Tube, the 
} Air will contract it felfto its former con- 
| fiftency, which it had-before that. ten- 
| fon, being by this inclination of the 
| Tube delivered from it: | 

And they that obje& again{t the ten- 
| fionof the Airin this cafe, becaufe if it 
| hada tenfion in length , as the Lute- 


| contraction in its bredth, and {fo would 


} the middle, the upper part of it will. 


| firing hath, it would-have likewile a 


not. 


not fillthe Tube, muft: remember that 


7 
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the Airis a tenfible Body of fuch a‘ na- §!"!" 
ture, as isat the fame: time tenfible in | and na 
bredthas well aslength, and iw fuch its | Tu 
tenfion as clofely adheres to the: fides of | Inches 
the Tube, “as it dothat one end: to the’ | led 
top of the Tube, and atthe other endto ja" 


the Mercurial column, Te 

I fhall not here enlarge with Inftan- gp oprel 
ces, to fhew, that the tenfion of the Aur, | ul col 
or anyother tenfible fluid Body. necef 9" 
farily effects attraction on the Bodies. to | le, 
which it is contiguous, but fhall referve pte 
that to the following Chapters: and 19 By 
have been'the longer in the explication geal 
ofthisInftance, becaufe it fully opens) icin 
the reafon of the fecond Initance, which | pngtete 
now next follows. Therefore, ition, 

2. . The fecond Inftance’is, where 'a indi 
Tube clofed at one end, above twenty | jtance 
nine Inches long , fuppole ic four foot thin 
long, is entirely filled with Mercury, /!"V, a1 
and no Air admitted into it, and then | tlelpy 


inverted into a vellel: of reftagnant J Manor 
Mercury, without admiffion ofany Air) hyl; 
intoit, either upon itsinyerfion or im-|]} "yp 
merfion, (which though it be difficult, 9) {im,, 
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may yet bedone) in this cafe the Mer- 
cury will fubfide to twenty nine Inches 


and halfin the Tube. 


This derelicted fpace of eighteen 
Inches and half, is, as I have before faid, 
filled with ‘a Mercurial {team or vapor, 
extracted out of the Mercury it felf, and 
abraded from it by the defcent and 

compreflion of the parts of that Mercu- 
rial column, as. I have before fhewn 
Chap. and thereby likewile rarified or 


| tenfed,' asthe Air isin. the former In- 


ftance. 
And this being either real Air inclu- 


‘@, ded within the pores of the Mercury, 
f, andexprefled from it, or elie a fubtle 
4p Ingredient into the Mercurial compo- 
| fition, and extracted, and in its extra- 


tion dilated, asthe Airisin the former 


/Inftance. It performs the fame office 
| inrelation to the fufpention of the Mer- 


cury, asthe included extended Air did 
inthe former Inftance, and therefore it 
neéd not to be repeated. 

Only I fhall adde this farther, ‘1. That 


| It appears the extraction of the {ubtle 


effuvia,and their dilatation, is Spe -cform: 


ed 


“ke, 
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ed with a great ftrefs or ftraining: of Pic patt 
them out of the Mercurial Body; ‘and jy, and 
with little lefs labour extended, which. qt 1 
appears by the flow defcent of the Mer- hich 
cury, arifing from the /wé#a or contelt finthe 
that grows between the weight of the foverli 
Mercury defcending on the one hand, Ifthe 1 
and the {training and abrading’ of thofe | he the lik 
fubtle particles, and their tenfion or ivtopd 
rarifaction of the other hand. And the @ince 
like flow defcent, there appears im 9) By th 
the firft Inftance, efpecially asthe Mer Mera 
cury more and more fubfides; for thet Frypine' 
the Mercury having neer acquired. its |Mnftanc 
ordinary ftation, grows lighter, and §} Bury 
the ftrength ofits preflure begins utterly Wivethe 
tolanguifh and decay too, being neer Wichs 
equally matched with the potentza fufli- Wile 
nens of the extracted fubtilized particles Pyina, 
in this Inftance, and by the tenfion of Myr, 
the Air inthe former inftance ; the rea~ Pj), 
fon whereof fhall be farther enlarged, Ping, 
when I come to the third Inftance. Pj... 
>. Whereas in the former Inftance, by 7); ti 
: sy . eer 
theinclining of the Tube, the Air re-/7) \,, 
gains its former contracted extent, here|)) jy, 
by the inclining of the Tube thetfe i of tay 
tle | 
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a 


i 
| 
| 
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tle particles extracted out of the Mercu- 


‘but refumed into the Mercury from 


4) which they were extracted, a3 1s {hewn 


linthe Chapter. 3. That upon the 
' over fudden Elevation of the Tube out 


! of the reftagnant Mercury, there will 


| be the like refilition of the Mercury into 
) the top of the Tube, as in the former in- 
| ftance. 

By this fumiculus fubtilis materia the 


| Mercurial column is fuftained at twen- 


_ ty nine Inches and half, asin the former 
Inftance of the fumiculus aereus. 
But now how it comes to pais, that 


| fincethere is yet remaining twenty nine 


Inches and. half in the Tube, which 
' doubrlefs hath a refidue of fubtle matter 


| extractable out of it, to fupply a grea- 
of terroom, that what is yet left above 
-)) twenty nine Inches and half, how it 
comes to pafs that by the weight of that 


' twenty nine Inches and half of Mercu- 
ry, there is not more of the Mercurial 


.) effluxes extracted and dilated , which 
} may givea total delcent and evacuation 


| of the Mercurial column into the re- 


Q2°-- fagnant 


) ry, and dilated, are not only contracted, 
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re{tagnant Mercury remains to be con- 
fidered, which fhallbe done tn the third 
Inftance which follows. 

3. . Thethird inftance is, when the 
Tube is but juft twenty nineInches and* 
half, or fhorter, fuppofe 25,20, 10, or § 
Inches long, and filled entirely with 


Mercury ,,and then inverted into the jj 


veflel of reftagnant Mercury; in that 
cafe the entire Mercury will remain fuf-, 

ended , and remain contiguous to the 
topofthe Tube,:and no, part will de- 


fcend , neither will there be any fuch | 
culus of Air or fubtle Matter to con- | 


a * 


fant 
nect it to the top of the Tube. 

The reafon of this is what in effect 
was given in the former inftances, 
though the application be different. 


Firft, ifin thisinftance the Mercury 9) 


fhould any whit, fubfide, either 1t mul 


leave the éwter/titium between. it {elf and | 
the top of the Tube vacant of any Body, Pin 


or it muft yeild fome fubtle matter to 
fupply the place it leaves abraded from | 
it felf, asin the fecond.Initance. And, 
ifitcan do neither of thele; azet fors 
tertia, only to continue its {tation united | 
to the top of the:Tube. The 


Se 
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The former ofthefe cannot be, for I 
have fuppofed, and fhall further inforce 
the contradi@ion of the Law of the U- 


| niverfe to that Suppofition. 


Therefore it remains, that either there 


| muft be a fubtle matter extracted out of 


the included Mercury, or af neceflity 
the Mercury mult hold its entire pol- 


| feffion of the whole Tube. 


Although the remote caufe of this 
extraction of fubtle parts out of the 
Mercury , in the fecond Inftance, be 
that law of the Univerfe, to hold toge- 
ther the continuity of its parts’; andicon- 
fequently to avoid a vacuum or cafme in 
the Univerfe deftitute of matter, yet 
the immediatecaufe of this extraction 
and rarifaction is the defcent of the Mer- 
cury from the ftation that it hath, and 
the weight of its Body is the caule ‘of 


_ that defcent. 


And becaule it requires a ftrong com- 
preffion ofthe Mercury, either to drive 
or draw out this {ubtle matter, “and: as it 
were to rake it out ofthe bowels of the 
Mercury, and to extend it, and confe- 


quently a ftrong weight to effect that 
) 3 com- 


fwniculus, and remain fulpended to the 
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1 


compreflion and extenfion , if that fg 


weight which it hath at 29 Inches ppc! 
and half, or under, be not effective of "“ 


fuch an abrafion or extenfion of the fub- | 
tle matter fo abraded ; {uch abrafion or 
extenfion not being elfeétible by that. 
weight,, the column of Mercury muft 
hold its pofition, and becomes its own. 


top of the Tube, : 
Now it feems, that although a Mer- 


curial Cylinder of a height above thirty | 


Inches , as fuppofe three or four foot, 
hath fuch a forcible preflure, weight, | 
and gravitation upon the reftagnant 
Mercury, notonly to drive down the | 
Mercurial Cylinder to *twenty nine 


Inches and half, but alfo toextra@ and | 


ftrain out of it, and extend a fufficient | 
portion of fubtle matter out of the Mer- | 
curial Body tofupply the room it leaves, | 
yet that the weight only of twenty nine | 
Inches and half, or below it, will not | 
be ableto drive, ordraw out, orextend | 


i 


i 


| 
| 


a portion fufficient for that Exigent. 
And that is the reafon, why at twen: | 
ty nine Inchesand half, or under that | 
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| gage, whether the Tube be juft twenty 
“nine Inches and half, or longer, yetthe 


Mercurial Cylinder refts there, wanting 
a fufficient potentia below that {tation 


by its weight, to extract or to rarifie any 


of its fubtle parts, to fupply the place 
which then it fhould deferr or leave. 

And hereinthe bignefs or {mallnefs 
of the Glafs Tube, or the Mercurial Cy- 
linder included,makes noodds, though 
poffibly according to the various dia- 
meters of the Tubes, one Cylinder of 
Mercury of 29 Inches and halfhigh,may 
weigh five times another Cylinder of 
‘the fame height , and yet both would 
remain fufpended in the Tubes. 

But the difparity of the potentia de- 

rimens* is feom the difparity of the 
height of the Tube. And therefore the 


-gaufe why the Cylinder of Mercury, 


filling a Tube of 3 or.4 footlong , will 
fubfide upon inverfion unto twenty nine 
Inches and half, and there ftay, is, be- 


caufe before its defcent to that ftation, ' 


its potentia was fufficient to abrade and 
extend the fubtle matter, but at twenty 
nine Inches and half that potentia was 
fpent, Q4 And 
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And therefore the reafon why the 
Tube of twenty nine Inches and half, or 
under , dothnot fubfide at‘all, but re- 
mains cohering to the top of the Tube, 
is, becaule it hath not that potentia at 
that gage to abrade from it felf matter 
tofupply thatplace, if it thould leave 
its 

And for this purpofe it will not be 
amilsto take notice of what Galileus, 
and, after him the Excellent A¢erfennus 
have given usin relation to the difpa- 


rity of the motiva poteftas of thefame flue - 


id.in different pofitions of height or ele- 
vation. 


The.acceleration of motion of heavy. 


Bodies iswt quadratatemporum, in which 
they move downwards, as if in the 
firft Minute , a Body moves | one 
foot, in the fecond minute it will move 


four foot, viz, two times two; in the | 


third minute nine foot, vz, three times 
three ; or, which comes to all one ac- 


count, heavy bodies in their defcent, in 


every given portion of time, as aminute 


ad 


will percur portions of {pace per zumeros, | 


wapares abunitate. asif in the frft mi- 
nute 
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| nlite itdefcend one foot, in’the fecond 


it will defcend three foot, in the third 
five foot; in the fourth minute’ feven 


| foot, and fo onward. 


Mer{ennus partly upon this Theory, 
and: partly upon his own experience, 
makestwo Condlufions, (whichT have 


| experimentally found true) thatareap- 


pofite to explicate what I mean inthis 
matter. 

Firft, if therebe two veflels of equal 
height, but of differing diameters, and 
with an equal /umez or hole:in the bot- 


-| tom of each of them’, and ‘both filled 
with Water; the {maller veflel willin 


‘the {ame portion of time empty from it 
felfas great a quantity of Water ‘as the 
ereater, for the Gravitation of the Wa- 
ter upon the Lumen is fecundum altitu- 
dinem, not fecundum latitudinem vafis : 
and upon the fameaccount it is, that if 
the /umex be at the fide; and the’ veflels 
be placed in the fame horizontal paral- 
tel; the Parabolical line made: by falient 
Water out of each veflel, will be of the 
famelength and amplitude. 

2.° That if there be two’ Tubes’ or 
veflels 
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veilels of Water, —¢and B, of the 
height of nine foot, containing nine 
Gallons of Water, and B were a veffel 
of fixteen foot containing fixteen Gal- 
lons of Water, and each veflel had a 
{mall /wmen in the fide next to the Bafe, 
of equal bignefs , and “of that bignefs, freiot! 
that were there but one Gallon in the [sires 
Tube, it would empty that Gallon in Yer 
one minute. IntheleInftances, Zfl- yen 
led with Water would empty five Gal- Bein 
lons inthe firft minute, three Gallons | Henne 
in the fecond minute, and one Gallonin J} 4,4 
the laft minute. Again 2, if filled with Bye), 
Water, would empty feven Gallons im Jy) 1, 
the firft minute, five in the fecond mi- j, ;.,;, 
nute, and three in the third minute, viz. 9), 
in ratione fubduplicata altitudins. And)... 
this I have experimentally found to be | 


| elsan 
Biches a 
true. | | 


wthaco 
MWA 
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preflure by its pofition upon its lower | Nh 
parts or other fluid , than what barely 9 i 
avifeth from its weight: fothat ina co- 
lumn of Mercury ina Tube of four foot § ,, rs 


high, 
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he high, though the lowelt foot and the 
if eB higheft foot of Mercury be of an equal 
1 ved weight, yet the preflure of the upper- 
1 GI) moft or fourth foot, which I call its po- 
had | tentia deprimens, is to the third as feven 
i big to five,-and the third to thefecond is as 
apie, five to three, and the fecond to the firft 
tl the as three to one, namely when it hath a 
00 iN liberty of defcending motion, as the 
Uke Mercury hath inthis Experiment ; for 
i Gal the intermediate weight contributes to 
salon the preflure of the uppermoft foot. 
sui. And henceitis that the power to {e- 
ld mill) rate and fegregate, and ftrain, ahd ex- 
loos 1 tend the iubtle matter out of the Mercu- 
nd Mi ry, is vigorous and effective in a Mercu- 
ie, gyal column of 4 foot high,and gradually 
, Ant) as lefs and lefs’till it come totwenty nine 
be) Inches and half; and then though it 
hatha confiderable Gravitation, yet it 1s 
ite | not equal to effect fuch a feparation, and 
ev: | theretore muft needs ftand fufpended at 
iiual | that height, or leave a vacuum behind it, 
wet ) ‘which the Catholick laws of the Uni- 
ately) -verfe:do not permit. | 
‘af, - And thus far touching the Explicati- 
sft}, on ofthe Solution, which feems to me 
high cae 
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¢o be the true Solution of the Torrécelli- 
an Experiment. | 

Andinthe next place-I fhall fubjoin 


fome Inftances that feem tome to-con- hey 


firm it, and anfwer fome Objections that 
are made againi{tit. : ivr: 


CHAP. XVI. 


Concerning the two Suppofitions that are ne-| 
cellary to maintain this Solution » Viti) 
Natures abhorrence of vacuum, andthe 


Attraction of tenfible fluids, or other bor 
dies when under a tenfion, | 


Here are two Suppofitions that are! 
neceflary to be proved, to render’ 
the Solution above given evident or| 


probable. 1. The exclufion of a vacuum 


or {pace in the Univerle wholly empty’ 
of any Body. 2. That any Body, capa-| 
ble of tenfion, or rarifaction by tenfion,)%,, 
(fuch‘as are the Air and thin effizvza of © 
Mercury) to be attraétive upon the con-| 


tiguous Bodies, when actaally under) 
that tention. 
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-14,,. Astothe former of thefe, Ineed 
not much labour for it, ‘upon two rea- 
fons. 1. Becaufe there have been large 
Traétates upon this Pofition, and to re- 
peat them would be but: acum agere. 
». Becaufe the’exclution ofthe Gravita- 
tion and Elafticity of the Air, invented 


jor fubftituted by the modern Elaterifts, 


doth neceflarily conclude, that there can 


‘be no vacuum in Nature; for all thofe 


Experiments and Inftances, which they 


ci ! produce to prove that Gravitation or E- 
| 


lafticity, and by which they. go about to 
folve them , muft (if thofe Solutions 


an | 


prove untrue, or ineffectual) of neceflity 


| maintain that ancient Peripatetical. po- 


I 
af att 
ondet 
it OF 
a | 


np 


fition, becaufe they are uncapable of any 
‘other Solution. And in my judgment 
that Gravitation, and Elafticity of the 
‘comnion Air is fufficiently convinced 
“by what hath been before faid touch- 
ing it. 
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And when I meet with thofe Obje- 


i” Gions that I find-ufed by Learned men, 
io OL 


namely how the Mercury or Water 
comes to know there will be a wacnum, 
ifthey.do not leave their natural Gra- 
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238° Dbferbations touching the | | 
vity, and fo afcend orremain fufpended Jyo 
to fupply it, and how thofe ftupid inani- gat! 
mate Elements or Minerals come to un- eo! 
. derftand, that Nature fo much abhor. sen 
retha vacuum, are much of ‘the fame five 
kind,as.ifa man fhould ask the Sun; if it: Heals: 
move according to’ Ptolemy; or the'file | 
Earth, if according to Copernicus it move; @uigh 
how they came to know that’ when finite. 
they come to the Northern Tropick, Wich k 
they muft move again to the Southern Hien 
Tropick¢ or when it hath touched the § 1, - 
Southern Tropick, it knows that it muft nd 
comeback to the Northern, and fteer irik 
its courfe accordingly¢ Or as if amar MA, 0 
fhould ask, how doth the Stone under- Jimi! 
ftand that he muft defcend, when yet Hiktis 
all the men in the world can never Mure: 
give any fatisfactory reafon for its mo- Wuyi, 
tion to the Earth, more than to the fy 1) 
Moon, but only Nature that isthe priz- Besof 
cipinm motus e quietis, or rather the God 
of Nature, whofe {ftanding and ftatumi- ay 
nated Law Natureis, hath fo order’d it, 9 
and ordered fointhe beft way for the’ 
ule, beauty, and accommodation of the | 
Univerle. The plain truth of itis, the | 
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Torricelian Crperiment, 239 
| very confideration of the many attempts 
‘that have been made. to explicate the 
)reafon of the defcent of heavy Bodies, 
as enough tolet us fee, that we tire our 
felves in vain to determine the clear 
reafon of it, without refolving it into 
‘the ftatuminated Law of Nature: 


) though the Stone and the Earth are ina- 


/ imate, or at leaft unreafonable Bodies, 
fuch kind of Objections therefore as 


| thefe are fond and weak. 


2. Astothe fecond, namely the at- 
| traction of Bodies extended, whether by 
/rarifaction or tenfion, efpecially of the 
“Alr, or this fubtle matter that arifeth 
‘fromthe Mercury. , This affection and 
_effectis as natural as any thing in Na- 
‘ture, as istruly obferved by the learned 
| Fabri, in primo tractatu phyfico, prop. 205 , 
206,208. Fora ftrid contiguity in all 
parts of feveral Bodies is a kind of con- 
» tinuity of the Univerfe and all its parts 
neither can Iimagine how thofe that 
are fond of the Epicurean hypothefis, can 
| better maintain the cohefion of the 
parts of folid bodies, their atomei haneati 
being but fancies of what men never 
faw inthem, The 
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ofthe Univerfe, and makes it as it were 
one continued Body. . | 

Butto cometo particular Inftances, 
which fhall not be laborious but familiar 
and common, toevince this cohefion of 


the parts ‘of tenfed or rarified Air, and) 
the contraction that it makes upon con-'| 
tiguous bodies, in its endeavour of re- 9 
{titution to its natural ftate and confi. 9 
ftences j 5" ; | 

1. Theinftance of Cupping-glaffes, 


lavalge 
" 


where, the Air is highly rarified or eva-) 


cuated by the included burning Tow,} : 
and applied'tothe flefh, draws up they 


fleth ftrongly unto it, when by the ex- 


tinction of the Tow the rarified Air con- |’ 
tractsit felf to a narrow room, which 
can. be no othérwife than by the cohe-/f 


fion of the particles of Air to the! 
skin..and driving it in to the Glafs, 
while it: contracts it felfto a narrower 
com-|) 


The Air is the common cement and §,,, 
connecter of the different parts of this in-§), 
ferior world at left, and ftriétly inter- J 
pofeth between their, fiflures and z#ter-§ 
ftitia,.tO maintain,a kind of common} 
continuity between the different eal 
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_ “Torricelian Experiment.. 242 
compa{s. And certainly they that tell 


us, that thisisdone by the preflure of 
the ambient Air'upon the contiguous 
fleth, which thrufts it. up into the Glafs, 
eitherdo not, believe thémfelves while 
they fay it, or are fo tranfported witha 
Jove unto or ingagement for their belo- 


ved Aypothefis, of the prodigious grayi- 
tation of the free Air, that they are con- 

tent to fay any thing in its behalf. 

Qu amant ipfi {ibi (omnia fingunt. 

Shottus (who while he wrote his w:- 
rabilia hydraulica, vas well fatishied with 
the Solution of the Torricei/ian Experi- 
ment by the common Solution of fuga 
vacut) was indeed afterward, when he 
wrote his mirabilia Magdeburgica, con- 
verted tothenew Solution, being not 
willing it feems to be thought to {ee lefs 
in Nature than the new Tribe of /irruofi 
that were concerned. in that. Engine. 
But for all that, this Inftance of Cup- 
ping-glafles was too hard for thar new 
Solution, and were fairly fain to have 
recourle to the decamtata fuga vacui, Ox 
elfe it muft ftand unfolved, and {o mutt 
any elfe that means ‘an impartial and 
| R un 


242 Dbflerbations touching the 
unpreingaged {earch into Nature. ime 
2, Ifanempty Bladder be tied clofe filer 
about'the neck, and faftned to the top [in{o: 
of the Tube, Hermetically fealed in the fhsint 
Torricelian Experiment, upon the fub- fi Thr 
fiding of the Mercury the Bladder will [vagh 
beexpanded, not by the natural Elate- ite; 
ry of the little particle of included Aur, us 
but by the ftrongattraction of the tenfed hens 
Air inthe Tube, by the defcent of the fin(, 
Mercury, whereof before. me tm 
3, The Inftancegiven in the tenth} eS 
Chapter, of the Tube heated , and ap- (ide » 
pended to a Ballance, foas it couch the By ste 
Water, the Water rifing in the Tube, Jio¢) 
the Tube willbe drawn down, which Mtg, 
is only done by the adhefion of the two Macy. 
extremes of the inclofed rarified Air, the iia, 
one Extreme laying hold upon the top Miy4), 
of the cavity of the Tube, the other end, 
laying holdof the Water, and drawing My. 
it up,and therewith neceflarily drawing) hing 
the Tube down, whilft the included}... 
Airis contracting it felf to its natural}, 1 
and narrow er dimenfions. % the 
And becaufe the Experiment madeq lg 
by a wide-mouth’d Glafs would yeu if 
' ome 


| 


i 
| 
1 


a 


’ 
ule 
he th | 
‘in the 

he fu 
wih 
Blate- 

‘Atty 
ented 
f the 


| Torritelian Expertment, 143 
fome difcoveries of this attraétion by 
the rarified Air, which are not {0 vifible 
in {o narrow a Tube, I took a Beer-glafs, 


asin the Figure 14, and fufpended it by 


a Thrid to one Scale of the Ballance, and 
weighing it with a weight in the op- 
pofite Scale, and found it weigh two 
Ounces and half; then, as we ufed 
when we were School-boyes, fticking 
up a Candle ina Bafon, I let down the 
Glafs over the Candle contiguous to 


enti the Superficiesof the Water, the Can- 


and ap) 
uch the] 
Tube) 


dle going out there was a portion. of 
W ater drawn up into the Gla{s, the Air 
uponthe Candles going out, and the 


whicly, Glafs drawn down into the Water, the 
het) included Air being under acaufe of ra- 


Nip the 
the top 


‘rifaction , namely by the heat of the 
Candle ,.and by the extinétion of the 


ret! Flame now gradually contracting it 


awl 
ya 
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wat 


felf, and thereby drawing up the Water 


‘tofupply that place. 
The water drawn up into the glaf$ was 
about half anInch; we marked exadly 


t matt 
4 el 


fa] 


(oft 


| the weight that was required now to 


lift up this Glafs and included water was 
an addition of 4 Ounces and 2 # of aft 


Ro 2 ounce 
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244 Dblerhations touching the 
Ounce’; fothat the whole weight that 
raifed the Glafs and Water inclofed, and | 
fevered it from the Water beneath, jt 
was fix Ounces+234 of an Ounce, and Jip 
then, though not without. reluctance, ps 
the Glafs was raifed out of the Water. | Jv!" 

Then taking the exact quantity of gol’ 
other Water, equall to that formerly 
included in the Glafs, (which was not 9 
difficult to do by the help of the remai- ji! 
ning Mark) we weighed it, and found Jie,u 
it to weigh exa@tly three Ounces and jiu 
half, anda very few Grains. g Suis, 

Sothat the weight of the Glafs and stad 
inclofed Water amounting to fix Oun- Jivied 
ces, there ‘was requifite an addition Jiitiein 
of about half an Ounce to fever the Glafs Michers! 
from the Superficies of the reftagnant eWay 
Water, which did apparently. to the Bonmo, 
eye and touch adhere together, mot- Wiiolm 
withftanding the counterpoile of fix Jul the 
Ounces; equal to the weight of the Mey oy 
Glais and included Water. isthe: 

And this half Ounce of additional Bit, ¢ 
weight was due purely to the adhefion j Wx}, 
of the glafs, Air, & inclofed water to the Tht 
Superficies of the reftagnant Water. Bhi, 
t, itm 
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Torriceluan Cypertinent, 245 
1. Itfeems evident, that not only 
the Glafs, but the Water included init, 
gravitates upon the Scale, for the coun- 
terpoife of fix Ounces in the oppofite 
Scale, equals the weight both of the 
Glafs and Water inclofed init , which 
could ‘not be, unlefs both contributed 
to the equipondium. | 
2. That itisimpoflible that the in- 
cluded Water could gravitate upon the 
Scale, unlefs the rarified Air were .con- 
tiguous'and cohering to: the top of the 
Glafs, and alfotoall the parts of it in? 
cluded within the*cavity of the Glals 
above the Superficies and whole body 
of the included Water, and ‘alfo firmly 
adhered to the Superficies ‘of the inclu- 
ded Water, for they all make up but one 
eommon weight, and there muft be a 
vinculum that muft connect the Glafs 


and theinclofed Water, and otherwife 
they could not gravitate together, fo 


that the vixculum that binds the Water 
to the GlafS is this fumzculas.(as Linus 
well calls it) of the rarified Air, as the 
Thrid is the vzxculum that binds the 


| Glafs to the Scale: for otherwife the 


R 3 Glafs 
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246 Dbferbations touching the 


Glafs would be only raifed, and leave § *,. 
the Water to fubfide into the veffel of } A 
reftagnant Water,and would never hold, 9” 
an equipoxdium to more than two Oun- 9!* 
ces and a half, which was the juft pes 
weight fingly of the Gla{s. yvnic 

But as for the fancy above mentioned, jj?" 
chap. 10. that it is not the Glafs and, Ppt: 


Water that makeup the weight of fix JM! 
Ounces, but the Glafs and the column, 
of Air incumbent upon it, the vanity of 9! 


that imagination is fufficiently convin- | And 
ced in that Chapter. gg Gast 

3. That confequently, the included §!2 
rarified Airthus faftning upon the ca- }yllis 
vity of the Glafs and the included Wa- 90 
ter by a ftri@ cohefion, accotding to the Huth: 
nature of tenfed fluids , contradting it Pie 
felfas much as it can by its motion of | ola 
reftitution, draws up the Water in the Padi 
veffel into the Glais, and raifeth it as Pic 
high, *rill there be an equilibrium be-~ iiim:,y 
tween the pondis naturale deprimens of Wate 
the Water, and the potentia {uflinens of Wii 
the Air, thus now contrading it felf, © lit 
and indeavouring its reftitution to its |) Ww 
juft natural dimenfion, ig Gt 
4. Asm 
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Torricelian Experiment, 247 
4. Asafpecimen of this cohefion of 
the Air and Water included in theGlats, 
there is alfo acohefion of the Limb of 
the Glafsandthe included Water, unto 
| the Superficies of the reftagnant W ater, 
| which requires half an Ounce of weight 
to break that continuity between the 


| upper and lower Water. And no other 
| imaginable caufe canbe affigned for it, 
but that Natura egré patitur disjunct io- 
| nem partium continu, | 

| Andas with the hand you lift up the 
| ; 
| Glafs towards the Superhicies of the re- 


| flagnant Water, the Water included 
| will rife with it much above the Super- 
| ficies of the external Water, which can- 


not be by the imaginary preflure % the 


“a | external Air, but by the adhefion:of the 
‘) column of Water to the included ten- 


fed Air, and of that to the concave Su- 
_ perficies of the Glats per modum unius con- 
tinuiy which any man’s tryal will make 
more plain and evident to him, than 
But fome exception is taken to the 
word funiculus , and we are asked what 


| e e 

_ Grappers there are belonging to this fu- 
| R 4 niculys, 
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248 Dbferbations touching the 
wicuins, that can fo {teadily lay hold of 


the Water and the Glafs, and hold them } | 


thus tight together ¢ 
And I mult confefs, that I wonder, 


that any that approves the Atomical or | 


Epicurean Philofophy, can’ make that 
Quettion, fince all their pretence of the 
cohefion ‘of the.:imaginary Atomical 
Particlesin any the moft folid continn- 
um, are Certain atomi hamat:, that in- 
terlock one in another, which yet they 
never {aw. 

But lett be: I anfwer, the power 
of the lawsof Nature are fo €fficacious, 
that theycan and do colligate ftridtly 
parts even of moft diftantual textures 
and gonfiftences , without the help of 
Vellicle, Hooks , or Grappers. What 
are the Hooks or Grappers, whereby 
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the Humane Soul and Body, yea the | 


Souls and Bodies of Animals are knit 
together, whereby the Bloud and the 
Spirits are colligated, whereby the Load- 
ftone attraéts the Iron, notwithftanding 


aninterpoled Plate of Brafs ‘or body. of | 


impervious Glafs, and a thoufand more 
Initances of Attraction between Bodies, 
: | | without 


e that 
the. | 
nical | 
{Me | 
t in | 
they: 


wer 


108, | 


ncly ) 
cCUEES: | 


What 


ero | 


the 
kot | 
the 
nd 
ding 
iy ot 
more 
dies 
ithout 


\ 
: | 
| 


i 


! 


L 


| 


ee ee ae 


Torricellian Experiment, 249 
without the intervention of fenfible 
Grappers and Hooks, 6r fuch, grofs 
Mechani{mes. 

» This, and fome other as light as this, 


\| and fome toying with the word funicu- 


lus , are the -greateft Objections that I 
find againft what -Lizus hath in this 
matter delivered, which feem to me of 
nomoment. Words were made to ren- 
der Conceptions of things, and if they 
do that, they do their office. 

And thus far concerning the Soluti- 
on of the Torricelliaz Engin. I {hall adde 
afew words, as I promifed, touching 
the cohefion of two polifhed Marbles, 
and the infufliciency of the Solution 
thereof given by the Elaterifts, and the 
truth of the ancient Solution thereof. 
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CHAP, XVII. BA 

2) . » BA 
ile Concerning the Canfe of the Cohefton of twa hr. 
ak! poli{bed Marbles. Bays 
: ; 7 | i 8" 


asi. | red 

Here aretwo Experiments, for the i 
Solution whereof the Gravitation: § 4, 

and Elatery of the Air is by the late Phi-.| 


> ee lofophers applied ; which in this laft i 
1a place I thall’examine according to my §j 5, 
premifed method, £10, :tAlge\ 

The firft is chat of the cohefion of two §,, . 

polithed Marbles. For “inftance, take Bi. ; 


two polifhed Marbles, of one dimenfion § 
and figure, and exactly in the centre of 9): 
each Marble lee there bea Ring, whexe--| En 
by tofufpend the upper, and whereby § 
a weight may be appended to the §. r 
lower. Thefe two Marbles, efpecially | “i 
if their {mooth fides be a little oyled, and FF mn 


applied each to other, will adhere fo | ag 
: Mg 


{trongly together, that the upper being f . | 
fufpended by its Ring to a poft or frame, §” 
(Fig.15.) the lower will fuftain a weight | ie 
of20, 30, or 40 pounds , though the § i. 
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Torricellian Experiment, 251 


| Marbles be not above three Inches dia- 


meter. rch 
And as it will do this‘in the open 
Air,it will alfo perform the fame,though 


| the Marbles be inclofed within a clofe 


large Glats-Receiver, whereby it is feve- 

_yed from the common Air, or any im- 
pending column of the Atmofphere, 

The reafon that the vulgar Philofo- 


| phers were wont to.gt¥e in thefe cafes 


are thele : SS 
Firft, ‘asto the ftri@: cohefion of the 


two Marbles, they give this reafon ; that 


the cohefion is 0b fugam vacui,’ For if 


_they fhould be fevered by the appended 
weight, the feparation of them would 
be in the fame indivifible moment ,. be- 
caulethey do contingere in punito, 

And in as much as all Bodies move 
fucceffively, and not in an inftant, it 
would be impoffible for the circumam- 
bient Air inthe moment of the fepara- 
tion of thefe two Marbles, to pervade 
the whole ¢#terftitium that would. hap- 
pen upon the firft feparation, and con- 
fequently there would bea mean time 
wherein the zvter/tatimm would remain 

empty, 
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fon, they fay.thatif the aperture be at- 
tempted at the fides, either by pulling 
them at onefide, or by appending the 


weight more to one fide than the other, Jj 
they are eafily feparated , becaufe that Bp 
aperture makes an Angle, (Fzg.16.) and §, 
gradually admits the Air into it’; for By 
then the aperture is notall at once, but By 
is apertio coxtinuata from the firfty ope- § 


ning. For although if the Bafe of the 
acute Angle, vzz. 4, were but a hairs 


breadth, the Angle were divifible Ma- By. 
thematically unto the uttermoft extre- 9) 


mity of it; yetit isnot fo Phyfically, it 


but gains a fucceffive latitude, accor- | 


ding as it gradually opens, and foisiac- 
commodated Phyfically to a fucceffive 


intromiffion of the Air: but if the aper- | 
ture were altogether; the feparation in J 
allparts ofthe Superficies muftbe Phy- 9) 


fically as well as Mathematically ‘in the 
fame inftant, which were too quick to 


give an admiffion to'the {ucceflive mo- | 
tion } 
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‘tion of the aery body in the fameinftant. 


But now we will confider what So- 
lutions the late Philofophy gives in this 


 anftance. 


Namely 1. Thatin the free and open 


| Air there is an impending column of 


Atmofphere, reaching from the. fummi- 
ty thereof to the upper Marble,and:com- 
menfurate in its diameter and circumfe- 
rence to the area of the upper Marble 


that prefleth it’, with an exceffive 


weight downwards, and fo upon the 
upper Hemifphere if fufpended parallel 
to the Horizon. 

2. That again there 1s a returning 
or recoiling Cylinder of Air, reaching 
from the Superficies of the Earth up- 


| wards, of as great apotentia [uftinens as 


the fuperior column of Atmofphere 
hath a porxdus deprimens: and this. infe- 
rior or refulting column is commenfu- 
rate alfoin its diameter. and circumfe- 
rence to the lower Marble, or brazen 
Hemifphere, and thrufts that as vigo- 
roufly up to the upper: Marble, as the 
upper column preflethdownward. And 
{0 the potentia fuftinens being equal.to 
the 
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254  Dbferbations touching the 
the pondus deprimens, the lower Marble | 
is able to fuftain a weight equal to | 
the weight of the upper atmof{pherical | 


Ht 
ot 
all 


Cylinder ; the reafon of which admii Jal 


rable power (according to their Suppo- | 


3. And in'as much as there runs | 


down as weighty and potent aereal Cy- § 
linders or Atmofpherical portions by } 
the fides, as well as perpendicularly, 
therefore although the Marbles were ff 
‘not placed parallel to the Horizon, but Hah 


g 


firion) is opened fupra cap. 5. ¥ 


vertically (as when each isdrawn feve- is) 


ral ways) this lateral preflure of the At- § 
mofphere is as effectual to hold the] 
Marbles together in that clofe pofture, 
as if they {tood parallel to the Horizon. § 

. And becaufe they will have a} 
Salve for all Sorés, although:thefe En- §) 
gins be placed in a clofe Glais-Receiver, §) 


whereby the aereal Columns, as well } 


{uperior as inferior , are wholly inter- By; 


cepted by the interpofition of the great J 


Glafs Receiver, the Elafticity of the Bj 


portion of Air included within that] 


I 


Glafs Receiver, undertakes and effectu- § 


ally pexforms the phenomenon, by its vi Bek 


Zerous ' 


ip 


eae 


| pefous Elafticit 
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or counterpreffion 

th upward, and downward, ‘and late- 
rally, upon the included Marbles or He- 


| mufpheres. : 


nd this is the Solution that now ob- 
tains among the Virtuo, | 

And upon thefe premifes there are ad- 

Mmirable trains of, Philofophical Confe- 


| quence¢ deduced with great induftry 


and fubtlety, in this particular inftance 


| of the Marbles, which a man may read 
| at large in the late book of Hydroftatical 


Experiments , Exp. 13, and elfewhere. 
And now for ought I know the mat- 


| ter is brought to this iffue, whether this 


or the former Solution be the truer, (for 
I know not a third) and ifthis prove un- 


} true or uneffectual, the former of the 


Vulgar Philofophy mutt obtain , ’till 


_ fome third be found out: 


And thereforeI will proceed in the 


| examination of this new Hypothefis, 


And although I think Thave faid e- 


| nough againft this whole Scheme of the 


Gravitation and Elatery ofthe Air, asit 
-4S propounded in the fourth, tenth, and 
eleventh Chapters; ‘yet I'fhall here add 


{ome 
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fome things more fpecifically applicable fone, 
tothefe Engins and’ Experiments, and }“6 
remit the Reader to thofe Chapters | as J! lun 
to the general untruth of the entire hy- bute 
pothefis. promt 
Firft therefore, as to the cohefion of of Al 
the Marbles I offer thefe confiderations : "2" 
1. Itisplain, that the lower Mar- norcal 
ble, if there were nothing elfe to fuftain tov 
it but the recoiling Cylinder of Air'im- ene, 
pelling it upward, it would certainly Butt 
fallttothe Earth, notwithftanding chat jue 
imaginary potentia ; for ifit were other- B thar th 
wife, it would be a neceffary confe- Bp 
quence, that though it were not conti- Bip 
guous to, the upper, it would be fuftai-| 


pitied 
ned by that petemtia (nftinens, and fo we Pita 
fhould have Milftones floting inthe Air, Meloy 
according to the fancy of rhe laft men- Mapend 
tioned Author of Hydroftatical’ Expe- Mpc 
riments. | Be yye 
But the help for thisis, that in that in- |) And, 
ftance the impending ifuperior column Min 
of Air being of equal ftrength with Mul, 
the recoiling column of Air, there is an 7 tng: 
eguipondinm between that poraws and po- diye 
tentia, and{othe folute Marble or MiP Handy, 
3 ffoney 


eon'd 


| 
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ftone, having the advantage of hisown 
weight, and the weight: of che fuperior 
column would conquer: the .inferior; 
but here the inferior Marble is protected 
from the weight of the {uperior columg 
of Air, and fo hath nothiag but his 


itionsf| OWn weight tocontend with the infe- 


t Mar 


rior column, and fts potewtza, which lat- 


iihain) ter-overmatcheth it, and {fo keeps it fuf- 
‘rim pended. 


tainly 


1g thay 
eather 
7 conlel 
+ conte 


¢ futtae { 


But this will not cure the Sore, for 
fuppofe it were two pieces of Wood, or 
that the Marbles were not excellently 
polithed, fo that they did not comtingere 
in puacto, but fome little fiflure or zxter- 
fiitia did letin any {mall portion*of Air, 


(owt the Marble would fall off ; and yet there 
edit I the lower Marbleis protected from the 
‘ines AMpendent column of Air by the fupe- 


i ) ble as well as here. 


tine I 


ANY 


tior piece of Wood, or unpolifhed Mar- 


beAnd to fay thefe little filaments of in- 
| terpofed Air, which if all put together 


h with ( 


re IS at t 


and fl 


\ Of Mr 


fat 


would not make a column of Air of a 
| larger diameter thana {mallipin; fhould 
| conquer the reflected Cylinder of Air, 
and its petentia, which thele Mafters 
| S ~~ fup- 


i 


} 


—= : —— 
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258  Mbferbations touching the 
fuppofe to be equivalent in power to fica 
thirty, forty, nay one hundred pound fipou 
weight, renders the whole Suppolition jipo 
it felf to be but utterly improbable. Bihep 
Somewhat therefore elfe it is, chat keeps io 
the lower Marble {ufpended to the up- J 
per, and notthe imaginary potentea of Wy, 
the refle@ed column of Air commentiu- 9} 
yate tothe area of the inferior Marble. . }jj,; 

2, Ifthelower Marble were fuftai- 9 


: y 
ned upon the account. of the potentia fa- Win. 


" finens of the inferior columm of Air, and Jjiy 


by force thereof it could-futtain: Gor in+ JB py) 
ftance) forty pounds weight, fufpended 9}, 1 
in the center of the Marble, it were. not Bip}, 
cafily conceptible how if but an eighth 9}, 
partofthat weight were hanged near Bij 
the limb or circumference of the lower §,,, 
Marble, it would fall afunder, as it will; By, 
for the potentia fuftinens of the fubjected F,.. 
column,of Air is applied equally to all} 
the area of the fubjacent Marble. And §, , 
the feparation will follow, if the Mar- ij, | 
bles being oyled, the one may be flided By, 
off from the other. without any dif- By 
ficulty ; and then when they are fo fli-} 
ded off, they are eafily thereby fevered, § y 
| becaule J 


{le | 
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becaufe no vacuity or inftantaneous 
motion ofthe Air would follow there- 


‘upon: whichcould never be done, if 


they were fo itrongly wedged up one 
to another by fo ftrong and powerful a 
counterpreflure of the reflecting column 
of Air, which prefleth up according to 
the new /ypothefis with a potentia able to 


 fuftain neer a hundred pound weight. 


3. Stevinus tells us.in the oblerva- 
tions upon the tenth Propofition of 
his Hydroftaticks, that if a veflel be 
made inthe form of Fig.17. witha hole 
in the bottom, and a piece of Wood 


lighter than Water, v72.BB. Cover 


that hole, and then let the veffel be filled 
with Water ; as greata ftrength wiil 
be required by the {tring at A to move 
that rundle of Wood from the hole it 
iteps, as ifa weightof Water commen- 


| furate to the area of the rundle, from # 


to 4, wereimpendent upon it. And this 
the Learned Author of Hydroitatical 


| - Paradoxes avouches to have tried him- 


felf, and yet the Water included is not: 
an halfnor a quarter of that weight of 
Water, And the column of Air that 

S 3 theie 


s 


B ttbal 
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thefe Mafters fuppofe to prefs the Water Jip, 
at -4, canbe no larger than the orifice fiher 
of the Pipe at 4% whichis not one fifth Byyc 
part of the amplitude of the rundle By 9 (oj 


norof the hole which it ftops. Butif. | 
there were fuch a reflected or recoiling | 
column preffing upward to the hole of -§ 

the veflel and rundle that covers it, 
which is five times larger than the ori- Jy), 
ficeat U4, toletina column of gravita- Jno. 
ting Air; this rundle, and the Water fp, 
incumbent upon it, fhould be forcibly 9), 
chruft up by the recoiling column of § ,. 
Air: and yet Experience tells us, that it 9... 
is {o far from being thruft up by the po- §,, 
rentia,fuflinens of the inferior aery co- §,., 
lumn, that it is hardly to be raifed with- §.,,.. 
out difhculty by a Thrid. 1° 
4. Again,takea veflel of Laton, ofa § 
cubical or cylindrical figure, about §. 
eight Inches diameter, make a round B, 
hole at the bottom of four Inches dia- § 
meter. Then take-a round piece of Brafs § 1P 
or Lead, or fmoothed Wood, of fix # 
Inches diameter, which may weightwo § , 
Ounces, waxit well, and exactly, and & ; 
clofely cover the hole, thatit may over-J 
! lap, § 
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lap, that no Air may go in or out by it, 
then rarifie the included Air,but not to a- 
ny confiderable height, for then grow ing 
cold it will draw up the cover when clo- 
fed. Then clofe the top very clofe with 
Laton and Soder,that no Air can get in, 


the Air I fuppofe rarified may take up: 


‘more room than its natural dimenfion 


by about two {quare Inches , which is 
more than the dimenfion of the Stopper: 
fo that the fuppofed Elatery of the Air 
hathno refiftence to its impelling up- 
ward, becaufe it hath room for its re- 
ception. I fay that this Stopper will 
‘not be impelled up by the prefiure of the 
recoiling Cylinder of Air, though it 
weigh but two Ounces, and willbe lif- 
ted up by a force or weight of three 
Ounces, And yet according to thele 
mens Suppofition, this recoiling column 
hath a potentia to impell or keep up for- 
ty pound , may an hundred pound 
weight, being commenfurate in power 
to an Atmofpherical Cylinder of fix 
Inches diameter, which according to 


| their. Suppofition muft weigh about 


sool wetght, namely a Cylinder: of 
> 3 Mercury 
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262 Wbferbations touching the 

Mercury of fix Inches diameter , and 
twenty nine Inches high,véz.783 {quare 
Inches of Mercury, which is near sool 


weight. It is true I have not tryed this, 


but my obfervation of the third Ex- 
periment makes me little doubr of this. 


CHAP..X VIIL 
Concerning the Magdeburgh Hemipheres, 
" and their Cohefion, and the reafon thereof, 


; HE Airis capable of tenfion by 
force, and of rarifadtion by heat ; 
both which agree in this, that they both 
sive a largeexpantfion of a lefs portion 
of Air into a greater {pace than js natu- 
ral to it. ; | 
_ But herein they partly differ » and 
partly agree, that the immediate effeé 
of a {trong tenfion of Air by force (fuch 
as are the Air-pump,and the A4agdebargh 
Engin, andthe Cacabus Evacuatorius de- 
fcribed by Shottus in. his Technica curiofa, 
‘Lb, 1. cap. 5. e& fequentibus) is attraGion 
of the’ Superficies, to which the inclu- 
ded tenfed Air is contiguous, 
But the immediate effed of rarifaction 
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|  Torricelian. Expertinent, 263 
| of the Air, which is performed by heat, 
i | is a laxation of the filaments of the Air Ae 
i} atfirft, forthe Airbeing dilated, takes eS 
thi, Up More room, is more relaxed and ex- iis. | 
fy.) tpanded:: but confequentially there fol- 
i: 1 lows a contraction as the heat decays, 
_—~ | and the Air endeavours its reftitution 
to its natural texture, and fo endeavours 
| its contraétion, and confequently lays or 
of | hold on the contingent Superficies , ce 
‘) within which it isimprifoned, and at- | 
tracts it with itsown contraction. The | 
at; inftances of both which motions and 
| effects we have in the A¢agdeburgh He- ‘| 
toy |) smifpheres defcribed by Shottus, ubi {upra, | | y 


oi Nght RB lab RE me 


4s Lehn? nl 


to 
ag tin 


sane maces 


att: | and hereafter more fully explicated. _ 

i Fig. 18, 19,20. The Engin 1s chus F | 

nd \ defcribed. Let there be two Brazen con- ‘a : 
i 


fi | cave Hemifpheres —72, with rings in 
ch | thePoles or center of the convex Super- 


wt || ficies ofeach ofthem at C and D, and a | 
de |) xing of Leather dipt in Wax to be placed a 

la 5 ; ” . + - air 
if, ) between the two Hemifpheres, v7<. E, Re 


on | to keep the limbs or joints of them | 
clofe from admiffion ofany Air between - @ 
the commiflures or joints of the Hemi- 
ai || fpheres; anda Stop-cock in the lower 
if 5 4 Hemi- 
{| 
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264 MDblerbations touching the 
Hemifphere at FK, both the Hemi- 
{pheres conjoined with the Leather be: 


tween them. Thele Hemifpheres thus | 
joined,the Stop-cock at F to be left open; | 
whereby in the Cacabus Evacuathius or } 
Magdeburgh Engin, the Airin the cavi-_ 
ty of the Hemilpheres may be-as much | 
exhautted as may be, and confequent- | 
ly that which remains being thereby } 
putintoa great tenfion, to be inclofed § 
by turning the Stop-cock, that no for- | 
reign Air maybe admitted. Thefe He | 
mifpheres thus ordered, will cohere {o | 
ftrongly together, that the ftrength of | 
many Horfes will not fever them, ifthe | 


Hemifpheres be large. 


Andtheevent is infallibly true, but | 
the conteft is touching the reafon or So- P: 


lution of the phezomena. 


The modern Philofophers,with Schot- 
tas in hisfourth Book of his Technica cu- | 
vio[4, cap.7.9. 3. (being now a Convert 
tothe Gravitation of the Air) tells us, | 
that the reafon hereof is, .that the | 
weight of a column of Air impendent | 
uppon the upper Hemifphere, and the J 


revere column of Air preffing upon 
| ee TER 


; i 


aa 
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the lower Hemifphere upward, is the 
caufe of this cohefion. te 
Andthat in cafe the Hemifpheres be 


_ not placed ereét, but laterally, with their 


Poles parallel to the Horizon, the lateral 
preflure of the two adverfe columns of 
Air perform the bufinefs, and keep 
them ftri@ly together again{ft a moit 


powerful force indeavouring their fe- 


paration. 
But fill with this caution, that the 
feparating force work upon the centre 


of the Hemifpheres, and fo draw upon 
all parts alike: for if the potentza: fepa- 
| rans be applied unequally, vz, at one 


fide of each Hemifphere,and not equally 
fromthe centre, then the feparation will 
eafily follow upon the application of a 


| {mall feparating ftrength, whichis al{o 


moft certainly true. Againsif but a little 
portion of Air be leeinto the Stop-cock, 
the feparation of them quickly follows, 
which is alfo true. : 


But now the vulgar Speculators 


think, that this Solution isuntrue, and 
that the true reafon of the cohelion of 
thefe Hemifpheres is , becaute that the 

| included 
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266 Dbfeebations touching the 


But a great part therereof is exhaufted 


der a very great and violent tenfion, and 


hath a ftrong natural cozatus of reftitu- | 
tion to its natural ftaple and ftandard, § 
and. that the filaments of the Air lay §} 
hold upon every point of the concave § 
Superficies, and draw them inward, as §} 


it endeavours its own contraction. 


That there isnot, nor can be, any } 
cafma or interval of empty {pace be- | 
tween the convex Superficies of the in- 9 
cluded Air, andthe concave Superficies J 
of the nants Hemifpheres, for that | 

e common law of Na | 


is contrary to t 


included. portion of Air is not wholly 
exhaufted, neither is it poffible by hu- §j 
mane power wholly to evacuate it, he 


and that which remains inclofed is un- | 


Bet 
vi 


ture; and yet the Air by its intrinfick J jj 


texture, and proper motion of reftituti- | 
on, tothatjuft dimenfion that Nature 9) 
hath affigned to it, .affeé&s itsowncon- | 
traction to its own ftate, and with it 9, 
draws together, and holds together the | 


ambient body including it. 


Not much unlike the tenfion of Lutes § 


ftrings, highly wound up by their Pins, 


which 


#- 
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| which have a tenfion and contraction 
_ ofthe extremes , to which they are faft- 
“ned, namely the Bridg and the Pins, 


That the reafon why, if any Air be 


‘| Jet in, even at a Pin-hole through the © 


Hemifpheres, it is greedily fucked in by 


| the tenfed and {tretched’Air, to relieve 


it from the Rack upon which it is 


| ftretched, and being taken init relieves 
) that tenfion, loofeneth its contra@ion, 
sand takes off its forcible attraétion upon 
| the concave Superficies of the including 
|| Hemifpheres , and gives the included 
: | Aira fair relaxation to its due fize, fta- 
i |) ple, and ftandard; and fo the cohefion 


ceafeth. 
Fig,21. That the reafon why an a- 
perture is eafily wrought, when the di- 


! vulfionis only of one fide, is partly the 
-} fame with the reafon of the like divul- 


fion of the the two cohering Marbles, 
1:Becaufe the aperture is angular, and 
not allatonce. 2. Theapertureis cazez 
formis, which every body knows 1s 
more forcible than a parallel aperture. 
And 3. by this kind of angular opening 
the filaments of the Air are broken fuc- 


coflively 
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268 Dblerbationstouching the 
ceflively one after another, but inapa- : 
rallel aperture all the filaments muftibe PF” 
broken at once, and fo make one com-§f 
mon-refiftance to theforce. As a piecey.. 
of Cloth may be torn with eafe by oney™ 
man, when thrid isbroken after thrid,§ ~ 
[ but cannot be torn by four men, when 
ie all the thrids are {trained together, and 
fo have an united and uniform ftrength # 

and refiftance. ie 
And they fay, that although this En-") 
gin is contrived with great pomp, yeting™: 
truth it is no more than that Experi-§"S 
ment, which we pradtifed with our as 
Nutfhels when we were children, *" 
where by clapping half a Nutfhel to our" 
lips, or the back of our hands, and fuck-§ * 
ing out the Air, they would ftick fo}: 
clofe,that we could not eafily fillip them B"' 
off. Bly 
Thefe arethe two reafons that con- pit 
tend for the Solution of this Experi- jc 
ment,. the Gravitation of the Air or Pil 
Atmofphere of the one hand, and the } tn 
motus Or conatus rgftitutionis of the Air, Bs 
andthenatural infeparability of Bodies 9 tl 
without any. intervening Bady of the 9 ph 
other § 
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| other hand. Ifthe former be laid afide 


as untrue, the latter needs no great la- 
bour to proveit; for thefe be the only 
two Competitors for the Solution of 
this Inftance, that Iever heard of. 

And I think it is very plain, that the 


| imaginary gravitation of the Air, nei- 


ther hath nor can have anything at all 


| to do in this bufineds. 


And becaufe I had not thofe Evacua- 


_ For it isobvious beyond difpute, that 
that ifthere be a cohefion wrought af- 
ter rarifaGion of the Air by heat, in the 
Inftances hereafter given, as there is 
when there is atenfion of the Air by a 


. | forcible Evacuation , as inthe former 


Inftance ; the true caufe of each cohe- 
fion muft be one and the fame.. And if 


the pondus externi aers contribute no- 
thing to the cohefion of the Hemt- 


fpheres after rarifaG@ion of the included 


’ Air 
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270». Dbferbatios touching the = 
Air by heat, it contributes as little to 1” 
the cohefion of the Hemifpheres forci- "* 
bly evacuated by an Air-pump, or the } | 
Cacabus Evacuatorius before mentioned. » "| 
And onthe other fide, ifthe cohefion and 
of the Hemifpheres after rarifaction by 
heat be caufed by the motus reflitationis (XW 
of the included rarified Air, and by the #4, 
{trict continuity (as I thay call it) of the #"" 
filaments of the Airto thecavity ofthe J t 
Hemifpheres’, to avoid that Vacuity jit 
which would otherwife’ happen by the Jia 
contraction of the Air into alefs room fi 
than would fill the whole cavity; -the [ju 
fame is unqueftionably the reafon of the Hiei 
cohefion of the Hemifpheres forcibly Bi 
evacuated as above. | eit 
_ The Inftances therefore that I tryed Moun 
are thefe that follow, which I fhall men- Bio;( 
tion feverally, with my obfervation tool 
each of them. For if I miftake not, this} |i 
one Experiment, duly improved, whol- Bi, 
ly fets afide the imaginary Gravita- Wi 

tion of the Air, fo ufually applied to} 
the Solution of the Torricellan Ex- Bi) 
periment , the cohefion of Marbles ,Bthy, 
the raifing of Water in Pumps, andy if 
: , by] 
: 


ij 
| 


| 
i 


} 
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ito | bySuGtion, and many. more of like na- 
is Eure. 

rte 
ned, |, Muipheres to be caft, each of fix Inches 
efog) and a quarter in the cavity, and about 
iy} feven Inches diameter in the convexity, 


ins €XaGtly clofing one to another on their 
the) tim., and the lower let up into the 


‘the Cavity of the upper about half an Inch, 


{hel for their more exact clofure, and the 
iy) Outward rims of each about a quarter 
| of an Inch in bredth, exactly clofing one 


wot upon another, fothat being clofed they 


|. The lower Hemifphere weighed fix 
wi), pounds, feven. Ounces, anda half, viz. 
wen) £03 Ounces, and halt; the upper weigh- 
nto) ed only fix pounds. 

tis Tthen took a circular piece of Calf- 
hot) Skin, alittle above half an Inch broad, 
ie) andin length {ufficient to compafs the 
410) Hi@paifpheres, and dipping it in melted 
py) Bees-Wax, with a very little Rofin , fo 
a) thatit might juft lye between the-com- 
ol miflures of the two Hemifpheres, and 


i ftop 


| Firft, I caufed two Brafs concave He- 


ue ied Soha 
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{top out all accefs of the forreign Air be- At 
tween them. ve 
Firft therefore, without any thing | 
more done, I applied the two. Hemt= jie 
{pheres each to other, with the interpo- fu! 
fed oe of waxed wet Leather, and pile 
us edthem clofe and hard together; pope 
that no commerce might ‘be between iti 
the included and the common Air. pac 
And fothere neither was nor could z 


1 
} 
1 
| 
ji 


be any force of compreffion ufed to the jun 
included Air, becaule’till the clofure of jy 
the Hemifpheres it had a free inter- Jan 
courfe with the external Air, and when (if 
perfectly clofedit was but juft asmuch Biyo 
as the Hemifpheres would freely. cons Hy i 


tain, and confequently of the fame: tex- Hf 


ib 
ture with the forreign Air. ec 

In this Inftance, the upper Hemi- (res 
fphere railed gently by the ring y there § By 
feemed a little weak -cohefion: be- Poyly 
tween them, becaule the rims were per- Ms, 
feétly clofed ,..and the feparation was Miter 
altogether in the fame moment, bugjghe I: 
cohefion fo faint and weak, that it Biny, 
would not fuftain the hundredth part § the 
of the weight of che lower Hemilphere; B hic, 
and {carce perceptible. And§ 


tbe: 


the | 
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And the reafon of the difparity be- 
tween the cohefion .of thele Hemi- 
fpheres, and that before mentioned of 


if the’ 2-polithed: Marbles,are thele, 1. Be- 


caufe the contiguity. of the two po- 


| lifhed Marbles is in all points of their 


Superficies; but -here the contiguity of 
the rims ofthe Hemilfpheres was but in 


\@ circle of a quarter of.an Inch broad, 
‘and {fo the forreign Air had a fhorter 


journey to'go inthe ‘moment of the {e- 
paration of the Hemilpheres, than in the 


) moment of the feparation of the polt- 
| thed Marbles. 2. Becaufe the contigu- 
| ity of the polifthed Marbles is without 
| any interpofition of Leather , which 


poffibly would impede the firmnefs of 
the cohefion of the two-Marbles them- 
felves. 

But now if the preffure of the aereal 
Cylinders either in the polifhed May- 
bles, or inthe inftances of the Hemr 
{pheres., before and hereafter given, 
swere the caule of their cohefion, what 
imaginable reafon can be given why 
thele two Hemifpheres fhould not co- 
here as firmly in this Inftance; | 


OX 


A For 
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For though there be Air included be- fii 
tween the. two,Hemifpheres , yet all fix. 
communication between the included Iie. 
and forreign Air is perfectly excladed §,4) 
by walls of Brafs, and the impervious hij 
Leather girdle. bor 
If it be faid, that the Elafticity of the fis, 
included Air. refifts the compreffion fy; 
by che forreign Air, and fo impedes the i, 
cohefion. BS 
Ifay ifany fuch Elafticity were ad- Ip, 
mitted inthe Air, (whichIdo not) yet Jy, 
moft certainly the included Air hath no &,, 
greater Elafticity than the common 
Air, whereof it was but juft now a por- i, 
tion, and hath received no more com- ai, 
preffion by the junéture of the Hemi- §,.. 
fpheres, no. more than Air.in’ a Bottle §,, 
covered with aflat Board or Paper. § 
The confequence whereofis, that the §, 
Elafticity of the forreign Air isasftrong 
as the Elafticity ofthe included Air, and § 
mult needs keep it in equtlibrio, Andthe 
confequence’ thereof is, that ifthe pon- 
dus externt aeris if it wereany way con- i 
fiderable) would haveits free exercife §, 
upon thefe Hemifpheres, though filled 


with J 


im | 
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with Air; for according to thefe Ma- 


fters fuppofition, the Cylinder of Air 


ofeach fide prefling each Hemifphere, 
is above feyen hundred pound weight, 


iwhich it may freely exercife, the imagi- 


inary Elafticity of the included and for- 


reign Air being ex fuppofitioze equal. 


But the enfuing Experiments will ren- 
| derthis more evident. 

Secondly therefore, I took a handful » 
| of flax, and leaving the mouth of the 


lower Hemilphere upward, IT putin the 


| Hax, and gave fire to it, holding the up- 
) per Hemilphere clofe over it, whereby 
the Air in both was greatly rarified; 

‘! anda confiderable portion of the fpace 
| taken up by the flame of the flax. Then 
clapping the upper Hemifphere upon 
the lower, with the interpofed Leather 
| girdle, I prefled them together with all 
the ftrengthThad, neither were they 
| poflibly capable of a neerer or cloler 
| contiguity to the interpofed Leather, 


W-) though the imaginary Cylinder of 


On| 


m2. 
—_— 
==> 
~= 


ls 


| the Atmofphere had prefled them, and 


| hereapon the flame. and. fire was pre- 
| {ently extinguifhed. ae 
| T 2 The 
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The Events were as-followeth. Z| 
1. | There grew’ a prefent cohefion’ )" 

of the’ two Hémifpheres togetlier, even: )} 

whilethey were hot, and :thezincludedi? 

Air under a high degiee: of xarifaction | 

by the heat, and-fo.could not have any 

contiderable tenfion while the ‘heat con-: 
tamnediy 2ined | | 

And the reafon.of this» cohefion was) 
plainly“thisoo That: the=fireyand flame F™ 
had not only rarified the Air included. 
within the compafs ofthe! Hemifpheres,/9" 
to.an-expanfiondar greater than was na=§° 
tural to it; but-alfo: the flame iandifire BNo 
took up a'confiderable! portion :of they 
fpace-betweenthe Hemilpheres, which §™ 
being extinctin the:moment of their pvt 
jundwure,that very rarified Air that was 9g" 
within} was forced totake up:fo. mucha" 
more fpaceas-the flame, todk: up before hi 
itsextmdction.: And fromi thence ‘grew Fin 
neceffarily:amattraction upon the cavity, 
efthe Hemifpheres , though that ‘very itu 
Air wasunder a rarifaciionby the o ts 
tinuing-heat. | eee, 

2. 2s But this cohefion was but weak, § iy 
becaufe the Air was!) then under:aj tm 


At 


a 


h 


* 
J 
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ftrong dilatation by «the continuing 
. || heat;: andctherefore the upper: Hemi- 
‘| fphere lifted-up:by thering, would not 
| fuftain.the weight ofthe lewer-Hemt 


an, Sphere. 


|| :3.Buewhenthe Hemifpheres thus hear 
| tedyaridithe: included \Alir:gyeatly. rari: 
| fied thereby; were permitted to: contte 
. age 

| nue‘togethtericlofeds'rillchey -were: per 
| feétly‘cold; andthereby: the Air had-op: 
| portunity to contradiue sels ior at left 
‘|, tovendeavour it as “muchsas it could, 


LL Wow. the cohefion: of! the Hémilpheres 


| ‘pew ftrong, fo that the upper lifted: up 
|| would raife the ‘lower in conjunction 
vf swith it 5° withthe addition) of: ome 
| weight: appended’ to ithe. lower» ring. 
' And the reafon was ,. becatife:the heat 
which wasthie caufe of the great dilata- 


«| tion of theincluded Air.was now. cea: 


fed, and-¢hesAir by jits motion’ of-re- 
Ritution endeavouredto:contract it felf 
to itsnatural Expanfiom’!5s07 
And) becaufe the included Air Cit 
maybe) was expanded ‘to above four 
timesitstrue natural fizeand dimenfion, 
andnow endeavoured to contractie felt 
into 
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intothat pace, but could not attain it, ja 
unlefs three fourths of the fpace inclu: *" 
ded within the Hemifpheres fhould have [ett 
been left perfectly empty, the Air én- fio 
deavouring its contraétion , according jis" 
to the particular inclination of its own §)/ 
motion; yet by the common law of | ue 
the Univerfe was kept under its former (hilt! 
Expanfion , to prevent the ca/ma be- ito 
tween the Air and the concave Super jai 
ficies of the Hemifpheres ; and fo as als 
much as was poffible attracted upon r 
them, and kept them together, no for- jal 
reign Airbeing admiflible for the relief Jor 


‘ofthe included Air , to help to reftore His 


it to its due fize and texture ; as aliving J Ese 
Oyfter contracts its fhell together by its Hen 
own contraction within itsfhell; when Bere 
a perfon is opening it. The compari- Bit 
fon is homely, and tuits notin all things, wo 
becaule the Oyfter is a vital Being, but § iyi 
yet it ferves to explicate the method §jis:\ 
of this attraction, by the filaments of J inhi 
the Air upon’ the contiguous concave Bi hice 
Superficies. | | ca ing 

And from this inftance of fired flag § tm 


(refernbling very much the common § pr 
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inftance of Cupping-glafles,) it ap- 
pearsplainly, that in thofe Glaffes the 


fleth is not driven up by preflure of the 
forreign Air upon theglafs or the con- 


tiguous parts of the flefh, but purely 
by the attraction of the included refidue 
of Air upon the extinction of the flame. 


For the Hemifpheres were at firft prel- 


fed together as clofe as they could be, 
and no man can imagine that the exter- 
nal Air can have any influence through 
thefe Brazen Walls, that are neer half 
an Inch thick, where yet the Attraction 
upon the included Superficies 1s vifible 
and apparent, andin this and my other 
Experiments it was not poffible for the 
Hemi(pheres to receive a greater or clo- 
fer contiguity than I gave them’on their 
frft union: and therefore 1 do not 
wonder, that Schottzs, thoughtoo hafti- 
ly fubfcribing to the preffure of the Air, 
asa Solution of fome Experiments, yet 
in his Technica Curiofa, l. 4. cap. 12.9 1.15 
forced to confels carnem & fanguinem fiub- 
intrare cucurbitas, nec preffione Aeris ex- 
ternicarni circum tllas incumbenti, nec 
preffione aeris tllas incumbentis ¢ depri- 
T 4 ment ts, 
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primentis, ac ttra carnem mevgentis, fea | 


[uct tone “> attractione, 


3, Becaufe I wouldimprovethe Ex. J 
periment to the uttermoft, Imade.a try- ; 
al with a {tronger heat.. 1 therefore § 


put burning Coals and red hot Iron into J 


cach Hemiiphere, ’tillthey were hot as | 
I could’ well touch them, and then ca: 


SUE EY a3 
{ting out the Coals, the Air withinythe Jatin 


cavity of each Hemuilphere was highly [pat 
rarified; then clapping the Leather gir- Bron 
dle about the rim. I Clofed,, the Hemi- Bond 


{pheres very clofe, as my ftrength could | 


of were thele : 


1. While the. Hemifpheres. were §jq,\ 
hot, -and fo the included Air under’ § 
high dggree of rarifaction,.: there was Bk 
| Bue] 
was under thefame laxation,as at firft, Bt, 


very little or no cohefion,: for the ‘Aig 


and therefore they would, prefently; fall 


oo 


mye, 


Ba 
force them together; Ls Events where: Bye 


‘ 


0 


beer 


lh 


evar 
alunder, the upper being railed by. the Bhi, 


sd , LB nina 

2. As the heat decayed, and theHe- 9 we 
ipheres grew. gradually-colder-and.colz ff Cn 
acr, dnd confequently the Air more'and § 


more endeavours to.contractit elf, and 
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| as-a'confequence thereofattraétéd more 


forcibly upon thé:cavity-ofothe Hemi 


 fpheres,. the ftronger; was ‘thee ;cohe- 


fion-s-becaule;asithe: Air grew colder, 
it endeavoured more and more-to -ac, 
quireits juft natural dimenfionand :tex- 


ture: 


3.- At laft, when the heat ‘was quite 
dxtinct, and: the: Hemuilpheres; grown 


| perfeétly: ‘cold; the: cohefion! was fo 
‘| ftrong, that che upper Hemifphere: fut 


pended upon ashook,. didnot only fu- 


| ftain the-lower Hemifphere:, : which 


weighed:neer feven' pounds;,:buealfo a 
weight of twenty eight pounds more, 
inall about thirty five pound: weigher, 
béfore they-would be disjoyned, ': 

oy For new thé Air being: difchanged: of 


| phat heat that-kepvit laxe, andi without 
| a bent, or tenfion, or contradéion: in- 


ward, did now ‘endeavour. its. contra: 
‘Gion ftronglys;'and! therewith: pulled 
inward the Hemipheres, ftom which 
ip could not be: fevered, » bysreafon of 
cemmon Natures declination: of a Va- 
culty. crate eyctoc 

4. My fourth Tryalwwas this, that 

| i when 
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xvhen the Hemifpheres were ‘firft hea- } 
ced, and clapt together, and thereby | 
when they became celd, cohered excee- firy 
ding ftrongly ; yet when they were un- J 
der that ffrong cohefion, that they J 
would fuftain a confiderable weight as _ 
before, without parting afunder, yet if | 
afterwards they were brought but to a Bp,/ 
moderate heat, either by a arene % difh g 
of Coals‘put under them, or by holding pict 
them neegthe fire, they woul faddenly § Bio 
fall afunder'of themfelves, without any Ai. 
weight appended tofeverthem. © §] , 
The - reafon whereof is a need Boon 
namely that by the heating of the He- Bini, 
mifpheresthe included Air is again ex- Bp), 
panded, andits tenfion laxed, and the : 
filaments thereof which ‘were’ before Bj), 
under a’tenfion and contraétion by:the Fe 
Air, ftriving to gain its: ‘natural tempe- J jy, 
rament, are now let doofe) as a Lute- J the 
{tring is let down by. the unferewine of yi. 
the Pins. And confequently the fuction 
and attraétion of the Air-upon ‘the con: | 
cave Superficies of the Hemifpheres 5 § ,. 
which before held them together, is re- 9 ,,; 
Jaxed and’ difcharged, 
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And thus we have-the true phenome- 
va of this Engin; and, asItake it the 
true reafon and {olution of them. 

And uponthefe Inftances I do con- 
clude, | 

t. That men have had very little 
reafon to conclude the Gravitation or 
Preflure of the Air upon the inferior 
W orld; or the parts thereof; for the co- 
hefion of thefe Engins is moft plainly 
upon another reafon, as appears by what 
|| is before declared. 
| © 2. That this inftance is fo far from 
concluding: the Gravitation of the Air 
inthat meafure , that the late Matters 
contend, that plainly that Suppofition 
neither hath nor can have to do in the 
folution of thefe Inftances. 

For moft unqueftionably, the Air 
doth as much gravitate (if at all) upon 
the “Hemifpheres, when the iacluded 
| Airis rarified by heat, inthefe Inftan- 
| ces, as it doth when the Hemuafpheres 
| are grown cold ; and yep in the former 


| cafe there is:no cohiefion, but contrari- 


wife a feparation of the cohering. He- 
mifpheres if again they are heated, 
| | 3. That 


$ 
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3) “That the caufe. ofthe cohefion J4 
therefore isnot abextra, ordeforis; but 4 
ab intras namely,.one {pecificabtoothe Ie, 
Air, owhereby sbecomirig*cold ‘after a Jy 
great expanfion by heat, it endeavours 
its-contraction to its.duefpace and .tex- | i 
ture; byaimotion of reftitution; the:o- | 
ther common ‘to'alli partsiofathe Uni- fj, 
verfe, that common ‘awiof Nature chat §, 
pre(erves contiguitys or indeed rather fj, 
continuityofthe parts! ofithe Unrverfet Fy. 
and therefore fuffers northeAinto.con: ff .\ 
trac itfelfj fo astoleavean empty {pace § ; 
between lit felf andthe concaveof the § 
Hemifpheres, whiereby.i¢ comes'to pats; |, 
that! ehe'Airendeavouring to contract § 
it felflayes hold upon,and endeavours §, 
to contraét and: hold*together albiparts 9, 
wherelintoit is'contigdous:, -wheni no §,,. 
accefs of forreign Air isadinitteds C200 § 
4.0% hatithe leaft.admiffior of for- | if 
rein Air, though-througha Pin-holé, } a 
in the Hétnifpheres', tadlualiy gives'a By 
relaxation of thetenfion of theincluded fJ :: 


Airy whith. greedily fucks -itin,! and 9 5, 
thérebyiis delivered gradually-from ‘its § i 


tenfion, atid lets go itshold of the cont § 
a sg | tiguous | 
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 guous Superficies; which 1s'thenatural 
and necellary effect of that tenfion: 

| > ceahnorseafily! perceive chow :thele. 
 Gonclufions againftthe imagifiary Gra- 
vitation of the Air can be:evaded: 

Uf it thould Be faid;. thatthe: reafon 
why the Hemifpheres coherenot when 
they are hot, is, becaule the ‘convexity 
likewife of the Hemilpheres arealfo hor; 
and fo retund ‘the! Gravitation or Pref- 
fure of the Air upon them by their hear, 
which is not fo done when they are 


cold. 


I anfwer 1. That though the con- 


~ vex Superficies: were admitted: to be'as 
hotas\could-beindured, yet the Sphere 
of that Activity is not two foot in cir- 
eumférence, which ‘could never ‘break 
the preflure of a column of Airofiatleait 
feven'Miles high}‘and: near a thoufand 
pound weight}saccording’ tocthe Sup- 
|| pofition.\r2.) Neither is theheat requi- 

red:'to make ifuch*a disjunétion ‘of that 
Extremity, as to make any:fuch imprel- 
fion «upon thesAir; foriaf the Hemi- 
’ fpheres be made-‘but!bloud‘svarm ‘after 
their ccohefion,’ they will fall: afunder. 
tobi 3. But 


236 «© Dhbferbations touching the 


3. But wholly to eee this imagina- 


tion, ifthe Hemifpheres ‘be cafed_over 


with a flat or fpherical Cover of Wodd, ff 
Lead, or Brafs, which may receive the? | 


fuppofed Gravitation of the Air , yet the 


cohefion;while the airis hot within, will | 


not laft.. for 1t is the laxation ‘or rela» 


xation of the tenfion of the Air within | 


that, gives the feparation, or eafie fepa- 
rability of the Hemifpheres. 


CHAP. XIX. 


Concerning the raifing of the water by \ 
Pumps ov Syringes,and the Caufe thereof. © 


JN the two former Chapters I have § 
i. confidered the cohefion of polifhed § 
Marbles, and the Magdebsrgh Hemi- | 
fpheres, bothin truth refting upon So- 9 
lutions fomewhat of the fame. nature, Jy 
And thereinI have asI think excluded 9: 
the Gravitation of the Air, or Atmo- | 
{phere,. or aereal Cylinders, from any | 


contribution thereunto. 


Thave chofen inthis Chapter to con- | 
fider | 


Hy 
1 
| 


_ fider the Elevation of Water in Pumps 


i 


by the Weight or by the Spring of the 
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and Syringes, both which are in truth 


_} butthe fame Engin, though circum- 
.| ftantially varied. 


Andalthough I fhall herein have oc- 
cafion to fay fomething stouching the 


|| Gravitation of the Air, and shall in fome 


meafure evidence, that the Water is 


,| not raifed inthefe Engins by the weight 


ofthe Air, prefling upon the reftagnant 


| ‘Well or other veffel of Water , yet I 
‘fhall not labour that, much, in this dif 


uifition. becaufe enough hath been faid 


|| thereof before. 


But my principal {cope herein is to 


wf | difcover, even totenfe, that there is no 


fuch Elafticity in a feparate portion of 
common Air as the Elaterifts. fuppofe, 


| whereby'to falve the fulpenfion of a co- 
| column of twenty nine Inches of Mer- 
| cury in the Torricellzan Experiment , 
| when the fame is pent up in a:clofe vel- 
| fel orroom, every where excluding the 


imaginary preflure of the Atmofpheri- 
cal Cylinder ; and confequently that 
the Solution of that Experiment, either 


Aur, 
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Air, is a: miftaken:Solution, and hath | 
no reality it. 

The.raifing: of Water by common |} 
Pumps or Syringes (elpecially as it is | 
thisday|ordered, foinetimes with’ dou-| 
ble, fometimes with fingle’ Valves; to) 
hinder thecvegre(s :of the Water }518" {6} 


well Krown &¥€a to) ordinary ‘Plum-| 
mers," that it needs) no«accurate deferip: | 
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But the eeian of this: Elevation OF the 


she Water is varioufly rendred, accor-| 
ding totheidifferent hypotheses chat’ mei | 
have entertained, 

The <ancient-and9:commom, iid I 
think the true reafon ‘thereof, is this: 

The lower-end of the cavity of the 
Pump or Syringebeing immerfed below 
the Superficies ofthe reftagnant Water, | 
there isa Cylinder of Air in theicavity| 
ofthe Pump or Syringé, between. the 
Superficies ofthe Water and the bottom) 
of the Bucket and upper Valve of ‘the| 
Pump , or/between the Superficies off, 


the’ Water, andthe bottoni of the Ems He 
bolus of the ‘Syringeclofely penned up. : 1 
Thatby the Elevation of ithe Backety 
| inl 
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‘inthe Pump, or Embolws in the Syringe, 
that portion of intermediate Airis un- 
dera tenfion, and draws vigoroully 
upon the Superficies of the reittagnant 
Water, and that againupon the. conti- 
guous Water, and fo the tenled fwzica- 
lmofthe Air raifeth a funiculus of Wa- 
ter,;commenturate to the cavity..of the 
Pump or Cylinder , which again by 
depreffion of the Bucket rifeth through 
the:Leather-walve that coversit, and by 
aniterated elevation of the Bucket or 
‘Embolus draws upmore; whereby. there 
is continued fupply of a fwniculus aque- 
ws, which is finally thrown out at the 
orifice, or nofe of the Pump. | 
That itis a certain truth, that Water 
is raifed either by a powdus-or preflure, 


ier, thatis equivalent to the weight of the 


Water that is elevated, as intheEngins 
where Forcers or preflures are! ufed to 
raife Water; or-elfe by an attractive 
potentia equal tothe weight of the Wa- 
ter drawn up, as in Pumps and Syrin-. 
ges, ) | 
That confequently, the vz or potentza 
fuctoria or attractiva, will raifefuch a 
weight 
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any weighty body is raifed: out of its 9 4, 
place, it muft be by a greater weight, or § jn, 


290 WObflerbations touching the 
weight of Water as islefs than this v# 
or potentia, (for whether the Elevation 
of Water be by a wis deprimens as in | 
prefling Engins, or vs (ucferia of attra- \ihe 
éfivaas in Pumps or Syringes, or the }Pu 
preponderation of. the potentia tothe [di 
weight of the Water) thus it fuftains, phi 
impels, or attraéts, and therefore they }:Qj 
are all reducible to: the reafon of the Jum 
libra or-Ballance. aA 
And onthe other fide, if the weight for: 


‘of the Water exceed the posdus or poten- Bile 
tia which muft raife it, it cannot either JP 


draw, or impell, or keep itupbeyond an iby; 
equilibrium with that pondus ox potentia Vrxte 
impellens or attrahens. Bthe\ 

And therefore if there bé an excel Myf 
five diftance between the Superficies of |. 4 


the reftagnant Water, and the bottom dite 


of the Embolus or Bucket, fuppofeit FO Behe 
or 60 foot of perpendicular height, Bye 
whereby the potentia sttractivais overs Bre 
matched with a pondws of Watermore ff bhe 


_ -thanitsftrength, it will notraileitito By, 


adueheéight. For ftill asI faid, where 9 y 
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at. left by a potentia., exceeding that 
| weight of the Body to be raifed. 


But. the modern Philotophy tells us:, 


| that the railing of the Water in the 


Pump or Syringe, isnotbya vs attra 
iva or fuctoria of the Bucket or Embolas, 


| but that it is forced up by the weight of 


# Cylinder of Air, commentfurate to the 
cavity of the Pump or Syringe. 

And thatthe Elevation of the Pump 
or Embolus of the Syringe, attenuating 
the Air inclofed. in the cavity of the 
Pump or Syringe, and thereby difabied 
by its laxity torefilt the preflure of the 
external Cylinder of atmofpherical Aan, 
the Water is driven up into the cavity 
of the Pump-or Syringe. lon 

And becaule a Cylinder of Mercury 
of twenty nine Inches and half, tsiby 
them {uppofed to be of equal weight to 
the Cylinder of Air. of like diameter , 
reaching from the top. of the: Atmo- 
fphere unto the vetlel ‘of reftagnant 
Mercury in the Torricellian Experiment, 

and a Cylinder of Mercury of twenty 
nine Inches and half high, countervails 
in weight-a Cylinder of Water of like 

| V2 dia- 
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292° Dbferbations touching the 
diameter of about thirty three foot high, 
and confequently a Cylinder: of the At 
mofphere counterpoileth a Cylinder of - 
Water of about thirty three foot ‘high, | 
therefore the Water ina Pump. will be 
raifed but juft tothat height; vzz. neer, | 
thirty three foot, and no higher,becaufe. | 
fuch a colummor Cylinder of Water 1s. | 
counterpoifed . by an Atmofpherical. § 
Cylinder. of like diameter. Thus I j i 
think it is-rendred by ‘Schottus in his }™ 
Technica Curtofa,l.4.cap.8.0,4. and by the jj”! 
Excellent Author of Hydroftatical Para- | 
doxes,n.§. and by other learned men of 
this latter age. g 
But under their favour I thinkthisis 
not thetrue Solution. of the inftance in J 
hand, but the firft is the true Solution 94! 
thereof. © | Bla 
Ifthe elevation of the Water in the vi 
Pump may, be more confiderably higher 
than 33 foot y certainly ‘this latter jj th 
Solution cannot ferve:; And though.}! 
this poffibly hath not. been fully tryed, fr 
‘and requires exact. Engins,to effect the } & 
Tryal to the uttermoft’;,yet;there are § 
many that do experimentally affirm, J 
| ~ that.g ao 


Torricelaan Erpertment, 293 
that a Pump or Syringe well ordered will 
raife Water above forty foot perpendi- 
cular height; and if fo, the counterpoile 
ofthe aereal Cylinder will not do the 
bufinefS. But. this I have not tryed, I 
will therefore apply:my felf to what I 


have tryed. 
Fig.22.- 1 took therefore a great and 


-ftrong globular glafs Bottle, -42¢, 


holding five Quarts of Water, of about 
nine Inches Diameter, with a double 
orifice, viz. one at -7, wherein to fa- 
ften my Pump hereafter defcribed, ano- 


-therat 3B, to letinor pour out Water, 


to leave open or clofe, as I faw caule. 
Inc 4 the neck of theBottle I faftned 


- a Laton Puntp or Syringe, of about an 


Inch and a half diameter, marked D, 
with a {mall Pipe about halfan Inch di- 


‘ameter, reaching neer the bottom of 


the Glafs, vz. E; at Embolus at G reach- 
ing down neer H, and a little crooked 
Pipe at Hto drive out the Water by the 
depreffion of the Embolus. 
"| This Pump was faftned. and ftrongly 
luted in the neck of the Glafs with a 
double Valve,one about “to receive the 
V W ater 


» 
2 


294 Dblerbations touching the 
‘ies Water into the Pump.,: and:to ‘fuftain 
a it from returning’, by depreffing ‘the 
Embolus , another at K the top of the 
orifice, to keep the Air from entring 


aa: upon raifing the Exbolws. ie 
a) So that naw theBottle was the Well, | 
ee which I filled up with Water. . | 
7 a Therefore leaving open the orifice at |“ 


B, whereby the Air had: free accets into | the 
the Bottle, by lifting upand depreffing th 
the Embolus Gthe ‘Water was freely and |" 
eafily without any difficulty drawn 9" 
out at the orifice K, through the Valve ier 
there placed, and:fol emptied halfthe § 
Bottle of Water, namely to Z the fupe- 9% 
rior half, being full of free uncompref- ; out 
fed and common Air: arid the lower 9% 
half at 7being full of Water. g ol 
The Pump being in this pofture, I 9}! 
took a fhort piece of Cork, firft boyled 9m 
and then dipt in melted Bees-wax and jj ti 
Rofin with it , I clofely luted up the ori- jth 
fice at B, {o that no air could poffibly en- § tt 
ter, AndthenI lifted up and depreffed 9 ul 
the Embolus feveral times, folong all I 9 
-. could fee the whole fuccefs of this Tryal. | 
Firft, the Excbol/us was raifed, but not 9 a 
with | 
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| with equal facility, as it was done when 
- the orifice B was open. 
The reafon whereof is, becaufe every 
elevation of the Embolus gave a violent 
tenfion to the Air in the fuperior cavity 
ofthe Glafs, which upon every portion 
of Water drawn up muit necellarily be 
expanded into.a larger fpace to fupply 
the fpace left by the railed, Water. So 
«that the expantion of the Air was not 
“natural, or of itsown accord, but by a 
violent attra@ion wrought upon it, and 
tenfion of it. ? 

Secondly ; yet notwithftanding the 
exclufionof the Air, I did freely pump 
out abovea quart of Water, whereby 
the Water fubfided an Inch and a half 
below J, and confequently the Air ex- 
panded and dilated to fo much more 
{pace than it hadbefore, viz, whereas 
the fuperior cavity of the GlafS held: by 
the Air was two quarts and half, now 
ittook up the room of three quarts and 
half, and fomewhat more, 

So that here was a quart of Water 
saifed up by the fudtion of the Embolus, 
and yet no poffible Gravitation of that 
| V 4 ima- 


296 Dbferbations touching the 
imaginary  atmofpherical ‘columniito 
prefs or driveit up; fo that furely the 
afcent ofthe Water in the Pump isinot 
by the Ballance, equipondium , or pre- 
ponderation ofa column of the Atmo- 
iphere to the column of Water raifed 
in the cavity of the Pump, for here awvas 
no accefs for any fuch column: whe- 
ther the imaginary Elafticity of the in- 


cluded portion of Air may be called ins 


tohelp the matter, we {hall fee here- 
after. . 

Thirdly, but when I had raifed up 
this quart of Water, and emptied fo 
much out of my Bottle, all my iterated 
tractions and trufions of my Embolus 
could raife not one drop more. 

But all that was done by thefe repea- 
red motions, was only the rarifying of 
the Air included inthe Pump, when 
the Embolus was lifted up, and conden- 
fing it again asthe Embolus was depref- 
fed, but no Water railed. 

Now in this inftance , the reafon 
why a a of water was raifed,though 
the orifice at 2 were ftopped,.. was. be- 
caule the potentia fudtoria or attrattive 
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| of the Pump was {trong enough to give 
| .a dilatation of the Air to a greater {pace 


by a quart than it had before. 
And thereafon why it could raife no 
More, is this, namely, in as much as 


every portion of Water raifed out of the 


veffel, muft of necefflity leave a {pace 


- | devoid of fo much Water as is fo railed 


up, and that derelicted {pace muit e1- 


|. ther be wholly vacant of any Body , 
-| whichby theuniverfal law of the Unt 


verfeis prohibited, or elfe the Air muit 
expand itfelfto fillit. And in as much 
as the Air having undergone as great 
an Expanfion already (by the evacuati- 
on ofthe firft quart of Water) as this 


| potentia or Vis attvactiva was able to 


effe&. The included Air thus expanded 
refifteth any further expanfion with an 

ual ftrength to the attractive power 
of the Pump, and fo renders it conamez 
irritum, to give ita larger expanfion, 
and. confequently no more Water is 
vaifed, 

But ifa greater {trength were applied, 
{trong enough to mafter that refiftence, 
as if the Pump were longer, that it 
might 
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298 Dblerbations touching the 
might give a ftronger fuction, that Jip 
Bit might overmatch the refiftence of the | 
ae | included Air againft a higher degree J.y 
of tenfion ; yea or if the fupersor Air,, af Ij, 
ter this quart of Water was evacuated, | of 
had a ftrong external heat applied to it, Jj; 
whereby it might be capable of a larger Jy 
expanfion, the Water (while the Air Jy», 
was under this + forcible expanfion ) }j;,, 
would be as ealily raifed by the Pump jp, 
as atfirft. But this [durft not try 5 for }4, 
fear of breaking my Glafs, or unluting | ra 


of it. > Bito) 
Upon this confideration and tryal-it Bef 
is manifelt, tos Tigh 


Firft, that the Gravitation or preflure J i 

of the external Air is not the caule of 9). 

railing the Water in the Pump; for jj, 

here it is railed where there isno. Gravi- 9, 

oe the orifice at B being perfectly § 

opt. | 

Secondly, that the common Air hath § 

no fuch Elafticity, as the modern Phi- | 

lofophy affigns toit ; for here a portion 

of Air included inthe Glafs is of the § 

| fame texture with the common Air,and § rs 
1 aportionofit, and yet evidently there § 5, 
is 
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| Torricelian Grperiment, _ 299 
| isnofuch Elafticity in it as is {uppofed. 
And chis appears, 1. becaufeitis not 
| expanded to one third part of greater 
| fpace than it had before, without a force 
offered to it, asabove isfhewn. 2. When 
it is expanded to a third part. of {pace 
ot! smorethan it had; it isfo far from a na- 
tural expanfion of it {elf farther, that 
it vefifts the attracizva potextia of the 
Pump: to give any larger expanfion. 
| And 3.ifit had yet a natural expantive 
power without. force or violence added 
to it, it would certainly drive up the reft 
of the Water that remains, elpecially 
when the Airin the Pump is rarified or 
extended bythe elevation of the Emzbo- 
Gi) dus, and yet no Water follows it, in this 
1} inftance, which yet it woulddo, if the 
| Airhad a continuing Spring or Elafti- 
city to drive it up. 
It is true, that naturally all the {paces 
N) of this lower World (at left) are and 
‘I mutt be filled with fome body or other: 
| andas one body moves or is moved out 
| ofone{pace to another, fome other body 
| fucceeds in that fpacethatis foleft, and 
fillsit, ~And thie fluid Bodies of Air and 
Water, 
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300 Dblerbations touching the 
Water, or fome fluid bodily fubftance; 
equivalent to either of them, are inre- 
{fpe&t of their fluidity fitted more than py 
other folider Bodies, to fupply and make |p:, 
sood the zwter/fitia of other Bodies ; and 
if they be contiguous unto them, to flip | 
into the {paces deferted by their motion jf, 
into other {paces, and accordingly will |; 
do it, if they-are not’ impeded: by the re- 
fiftance or interpofition of other ,more | 
ftubborn and untrattable Bodies. = ‘And },, 
by this means upon the fucceffive mo- } 
tions of Bodies, there is maintained a 
fucceffive and continual circulation in jf 
the motions, efpecially of thofe’ Bodies f, , 
that are fluid, and fo more ready and apt jj), 
for motion. Ls 
In the Inftance of my Pump, fuppofe }.,. 
that the orifice at B be left open, and the §,,, 
veflel or Bottle have a Gallon of Water 
in it, and there ftands by it an empty i. 
veflel, fuppofe 2z, that contains a Gal- §,) 


lonof Air: if [pump out a Gallon of ‘ 
Water out of the Pump into the veflel J... 
M, asthe Pumpis gradually emptied of J... 
the Gallon of Water into 44, the Water |} whe 


leaves its place inthe Pump, and:takes § ° 


up j 
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Jup as much roomin 4, andthe Air in 


.M leaves as much fpace' there, and 


“takes it up in the Pump, to which it 
hath a free accefs; fothat the two Ele- 


ments change their f{tations, and while 


it they hold their natural texture; hold the 


| fame extenfion of fpace, though not the 
fame fituation., And thus a circulation 
}is naturally confequential upon the mo- 
} tion efpecially of fluid Bodies ; and there- 
‘fore when the Water leaves its place 
inthe Pump, and, difpoffefleth the Air 
inthe veffel 44, and the difpoffefled: Air 
gradually fucceeds into the {pace left 
| by the Water, as faft as the Water leaves 
_its-and takes up another room equal to 
}whatit had before, though in another 


| wei... hereis no Gravitation of an At- 
¢} mofpherical column upon the orifice B, 


o | 
a | 


but only a natural motion and. {ucceffi- 
onofthe like portion of Air into. the 
place rclicted by the Water, and anatu- 


‘ 


‘| raldefertion of that fpace which it be- 
| fore had inthe veflel 24, which it: can- 
i} not retain again{t. the weightier and 
, more prevalent Element of Water -tak- 
ing itup. So that it-is neither a Gravi- 

, tation 
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302 DbferbationS touching the = 
tation of the atmofpherical Cylinder: jist 
upon the orifice B, nor any great Ela- | fli 
fticity of the Air that drives up the Wa- |filp 
ter, but anatural circulation of the por |thit 
tion of Air into the {pace derelicted ' by [Halt 
the'Water ; and the immiffion or inft- 
nuation of the Air into that Cavity; 1s 
the Effe@ not the Caufe of the receffion 
of the Water. 


Cylinder fufpendedin the Glafs "Tube. } /f; 

And when it is replied, that the like fhe 
fufpenfion’ happens; af the Mercurial five 
Engin be placed in'aclofe room, ‘yea OF non 
ina‘Glalsevery way‘clofed, that. adnaits fh: « 
novany fuch Mercurial column, but in-Idi.. 
terceptsit and its preflure by its clofurel|oy), 
every way. We are again told, thathhy., 
thatlittle portjonof Air included with-] 


| Torricellian Erpervtment, 303 
‘}-in that room orGlafs, hath fo potent an 
i | Elafticity, that it will as effectually 
Vi | fufpendthe Mercury in the Tube , as 


poe |-that tall Atmofpherical Cylinder of at : i 
dby| leaft feven Miles long. ThisI fay {eems ae 
ik] 0 me utterly incredible for thefe rea- b 

9} fons: ie 


fon) 1. The Air included in a clofe room or a 
| Glafs, hath only the advantage of its a 
to] Imagined Elafticity, but nottheadvan- Hi 
ide] tage of the ftupendous weight affigned ye 
that) by this New Philofophy to the external PD 
wens} aereal Cylinder. Ce 
iia) = The external Air hath the fame Ela- 
ier) Hticity attributed to it, as the Air inclu- :. 
«m0 ded in the clofe room or Glafs, ‘and alfo | 
isi8} the fuppofed advantage of the weight of 
nut) the Cylinder of the Atmofphere befides. t 
ii, |» If the bare Elafticity of inclofed Air . 
ike) befufficient to fufpend the Mercury at : 
al) twenty nineInches and half, within the 


— 


ria 
wot] woom or Glafs; the fame. Elafticity in 
nits) the external Air, with the advantage 
it} of its weight, fhould fufpend the Mer- 
uit) cury to fifty nine Inches high, which 
| wasnever yet done, 7 
2. IftheElatery of the Air cannot 
: ; drive 
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304 Dblerbations touching the 
driveup a fucceffive portion of “Water | 
of halfan Inchdiameterinto my Pump, 
without the attraction ofthe Exbolws 
nor yet is that attraction alfoeffeQual to. 
raifethe Water, whenit hathexpanded T| 
the Airto about a fourth part of: {pace| 
more than is natural to it. It is impoffi: 
ble that the Elafticity of the Air, inclu- 
ded ina clofe room’ or Glafs Receiver, 
can drive*and keep up ‘a Cylinder ‘of 
Mercury:;twenty nineqInches high; 
which -yet saccording tothe amplitude, 
of its diameter may weigh, two, four; or| 
ten pound. | | 

I do ‘therefore. conclude. upon the}y) 7, 
wholematter; that it feems tome, the} jy, 
new bypothefis ofthe Weightand Elaftry - 
city oftheAir, asit is delivered by the! 
late Philofophy, 1s an Ingeauous Inven-| 
tion; ‘but. wants Reality to fupport at J (yy, 
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felf, or to givearight.ahd trueSolution} 1+ 
to the! 'Phanomena ewherereuntoit cs) 7),) 
applyed..: o.! | Bk 
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